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The 1961 Annual Meeting of the National Tuberculosis Association, the American Thoracic 
Society, and the National Conference of Tuberculosis Workers will be held in Cincinnati, 
Ohio, May 21-25. 


Registration and the exhibits program will be in the Netherland Hilton Hotel. Program 
sessions will be held in the Netherland Hilton and cooperating hotels, each within a block 
of Fountain Square in the heart of the city. 


The registration desk will be open beginning at 10:00 a.m., Sunday, May 21. There is no 
registration fee. A registration badge must be worn to ensure admission to program sessions. 


Exhibits will open at 8:30 a.m., Monday, May 22, and will be on view, during morning and 
afternoon hours, throughout the meeting. The high caliber of exhibits, as at previous 
meetings, will make this a phase of the program to which all attending will want to devote 
a generous portion of their time. 


Preceding the general meetings—ATS Committee and Council meetings will be held 
Saturday and Sunday, May 20 and 21. The annual Tuberculosis Nursing Advisory Service 
Seminar will be held on Saturday, May 20. There will be special interest sessions on Sunday, 
May 21. 


Medical, public health, and nursing sessions will begin on Monday, May 22. General 
sessions will include an opening program Monday at 9:00 a.m. A keynote, awards, and 
NTA business session will be held Monday evening, and a closing general session at 11:00 
a.m., Thursday, May 25. 


Cincinnati is served by five airlines, eight railroads, and three bus lines. 


Sleeping rooms for all attending will be available in cooperating hotels within a two-bloek 
radius. Application for rooms must be made through the NTA HOUSING BUREAU, 
915 Union Central Building, Cincinnati 2, Ohio. Confirmations will be sent directly from 
the hotel accepting the reservation. If, after making reservations, you find it impossible to 
attend, please notify the HOUSING BUREAU promptly. 
Hotels and rates are: 

Netherland Hilton—Single, $8.25-18; Double, $14-16.50; Twin, $14.50-22.50; Suites, 

$30 & up. 

Terrace Hilton— Single, $12.50 & 18.50; Twin, $17 & 23; Suites, $40. 

Sheraton Gibson—Single, $8-19; Double, $12-22.50; Twin, $13-22.50; Suites, $27.20 & 

up. 

Sinton—Single, $6-11.50; Double, $9.50-14; Twin, $11.50-15; Suites, $20 & up. 
Official reservation forms will be supplied upon request to the NaTionat TUBERCULOSIS 
AssociaTIon, 1790 Broapway, New York 19, New York. 
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added 
measure 
of 
protection 
for 
little 
patients 


against relapse 
against ‘‘problem’’ 
pathogens 


ECLOMYCIN 


DEMETHYLCHLORTETRACYCLINE LEDERLE 


pediatric drops 
syrup 


@ full antibiotic activity @ lower milligram intake per dose @ up to 6 days’ activity with 4 days 
dosage @ uniformly high, sustained peak activity @ syrup (cherry-flavored), 75 mg./5 cc. tsp., 
bottles of 2 and 16 fl. oz. Dosage: 3 to 6 mg./Ib./day—in four divided doses. pediatric drops, 
60 mg./cc., 3 mg./drop, 10 cc. bottles with calibrated dropper. Dosage: 1 to 2 drops/Ib. /day— 
in four divided doses 


PRECAUTIONS: As with many other antibiotics, DECLOMYCIN may occasionally give rise to glossitis, stomatitis, proctitis, nausea, 
diarrhea, vaginitis or dermatitis. A photodynamic reaction to sunlight has been observed in a few patients on DECLOMYCIN. Although 
reversible by discontinuing therapy, patients should avoid exposure to intense sunlight. If adverse reaction or idiosyncrasy occurs 
discontinue medication. Overgrowth of nonsusceptible organisms is a possibility with DECLOMYCIN, as with other antibiotics. The patient 
should be kept under observation. 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 
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eath means life 


The products listed 
below can mean life 
itself through therapeutic 
breathing for your patients. 
Peerless reliability, a product 
of years of experience, assures 
your patients of the ultimate 
in respirauion. 


C. VENTALUNG Dependable intermittent 
positive pressure breathing—simple 
to operate. Little patient effort needed 
Intermittent or continuous nebulization. 
Operates from piped or cylinder source to 
mix oxygen from 40°, to 100°, in air 


Pushbutton or automatic resuscitation 
Available also in pediatric model 


A. PORTABLE RESPIRATOR Useful with 
shell and seal for complete, continuous venti- 
lation, with face mask, mouthpiece or 
tracheotomy adapter for deep-breathing therapy 
or emergency. Operates on 115v AC or 12v DC 
or from rechargeable battery pack. Rugged, 
completely portable. 
D. VENTILATION METER Accurately and con- 
tinuously measures vital capacity, tidal volume 
and minute volume of air or any gas received 
by the patient. Useful in clinical examinations, 
anesthesia, research, and to determine 
mechanical respirator volumes. 


B. CONDUCTIVE AND NON-CONDUCTIVE 
NEOPRENE PRODUCTS Masks, bags, 
tubing of all sizes, head harnesses, all types 
of oxygen therapy equipment, trache- 
otomy tubes, adapters and connectors of 
unusually high quality. 
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WORLD-WIDE SURVEY 
OF PRESENT DAY BRONCHOGRAPHY* 


clearly shows 


DIONOSIL 


widely used, emphatically preferred 


Fifty-seven specialists in thoracic medicine and surgery, mostly in the United 
States but some practicing in Europe, Canada, South America and Japan, 
replied to a questionnaire sent out by the Committee on Bronchoesophagoscopy 
of the American College of Chest Physicians. 


The results have been analyzed and published. 
Of these 57 specialists, no fewer than 47 used Dionosil. 
Many used Dionosil exclusively, and emphatically preferred it. Particularly 


praised was Dionosil Oily, described as “certainly the favorite preparation at 
the present time”. 


The survey showed that: 


@ Bronchography is increasingly used to elucidate lung conditions other 
than bronchiectasis. 


@ Use of Dionosil instead of iodized oil eliminates risk of iodine sensitivity. 
@ With Dionosil alveolar filling is quite unusual. 
@ Complications are rare with Dionosil. 


* Diseases of the Chest, (1958), 33, 251 


dionosil 


is available as oily or aqueous suspensions of propyliodone, 
in 20 cc vials and in 100 cc bottles 


Dionosil is a product of GLAXO Laboratories, Ltd., Greenford, England, 
distributed in U.S.A. by 


PICKER X-RAY CORPORATION 
25 South Broadway, White Plains, N.Y. 
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AL effective 


agent 


pulmonary tuberculosis’ 


VIOCIN 


when tuberculosis 
resists standard therapy... 
especially valuable 


during and afte) surgery 


Viomycin sulfate (viocin) is the crystalline salt of an 
antituberculous antibiotic derived from the actinomy- 
cete, Streptomyces puniceus, In patients resistant to 
routine agents, VIOCIN provides significant therapeutic 
effect, particularly in combination with other antituber- 
culous agents. VIOCIN protects against operative compli- 
cations and is apparently not cross-resistant with strep- 


IN BRIEF 


tomycin or isoniazid. 


INDICATIONS: As an adjunct in the treatment of progres- 
sive exudative, hematogenous lesions and the pneumoni« 
type of pulmonary tuberculosis; cutaneous tuberculous 
lesions and fistulas; tuberculous lymphadenitis; tracheo- 
bronchial and laryngeal tuberculosis; alimentary, perito- 
neal, genitourinary, meningeal, miliary, and bone and 
joint tuberculosis; and postoperatively in thoracic sur- 
gery on tuberculous patients. It is useful prophylactically 
in operations such as lobectomy and pneumonectomy 
for pulmonary tuberculosis. 


ADMINISTRATION AND DOSAGE: VIOCIN should be adminis- 
tered by deep intramuscular injection, preferably into the 
gluteal, thigh, or deltoid muscles. The dosage employed 
for most forms of tuberculosis is 2 Gm. (given in two 
doses of 1 Gm. each, 12 hours apart) every third day, 
usually in combination with PAS (12 Gm. daily by the 
oral route). Therapy should be continued for at least 
four to six months. Daily administration of viocin 
should never exceed 2 Gm. and should never be given 
continuously for more than one month. 


stipe EFFECTS: The toxicity of viocin is related chiefly 
to dosage. When recommended dosages are used, toxic 


OF RESPIRATORY 


DISEASES 


reactions are unlikely to occur with any degree of fre- 
quency or severity. They may occur in occasional indi- 
viduals, however, and the following reactions should 
be watched for in all patients receiving the drug: renal 
irritation, disturbances of the eighth cranial nerve, 
allergic reactions and eosinophilia, electrocardiographic 
abnormalities, edema and fluid retention, and disturb- 
ances in the serum electrolyte pattern. 


PRECAUTIONS AND CONTRAINDICATIONS: VIOCIN should be 
used under the close supervision of the physician, and 
should not be used when routine measures (as in mini- 
mal or primary pulmonary tuberculosis) or other drug 
therapy (streptomycin, isoniazid, PAS, either singly or 
in combination) would be effective. Like other anti- 
tuberculous agents, VIOCIN is of relatively little value in 
the therapy of extensive caseous or fibrotic lesions. 
Patients with impaired renal function should receive 
lower dosages and be carefully watched for signs of 
toxicity. The similar nature of the toxic manifestations 
of streptomycin and VIOCIN suggests that these two drugs 
should not be used concomitantly except when the poten- 
tialities of other drug combinations have been exhausted. 
They should not be used on the same day, and the higher 
dosage ranges should be avoided. 


suPPLIED: In vials containing the equivalent of 1 Gm. 
or 5 Gm. viomycin as the sulfate. Diluent to be added. 


More detailed professional information available on 
request. 


1. Davey, W. N.: GP 19:107, No. 1, 1959. 


Science for the world’s well-being" (Pfizer) PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, New York 
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CAPNOGRAPH 


This well tested and widely used infra- 
red gas analysor is recommended for 
recording dynamic changes in the level 
of COs in respiration. The response 
time is rapid (.04 sec.) and is able to 
follow the respiratory cycle. Alveolar 
COs: values are obtainable without re- 
course to sampling devices. Measure- 
ments are highly stable and accurate 
to 0.1% of its measuring range, com- 
pact and ready for immediate use. 
The unit is supplied with pumps, cali- 
bration, absorbers, and recorder out- 
puts. The CAPNOGRAPH does not 
require calibration gases. This model 
is available in floor cabinet or con- 
densed version. 


PULMOMETER 


U ivi This unix has a 7 liter bell, determines 3 measure- 
ments from one single breath: Vital Capacity, 

Timed Vital Capacity, and Maximum Breathing 

Capacity. The Timed Vital Capacity is expressed 


as % of predicted V.C. during an adjustable time 
(0.5 — 1.0 or 1.5 sec.) The patient makes a 
forced expiration into the PULMOMETER. Two 
pointers move at the same time over a lighted 
scale. One indicates the V.C., the other stops 

E Q U | p Vi Ee Ni T automatically after the set time and gives the 
M.B.C. The PULMOMETER is easy to operate 
and inexpensive. Tests are easy to repeat and 
yield direct readings without calculation. Avail- 
able with or without recorder 
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PULMONET 


This table unit is designed for speedy routine determina- 
tion of the Total Lung Capacity (T.L.C.), with all com- 
ponent ‘costs, including Vital Capacity, Timed Vital Ca- 
pacit, inspiratory and Expiratory Reserve Volumes, 
Maximum Breathing Capacity, Tidal Volume, Respira- 
tory Rate, Basal Metabolic Rate and Residual Volume 

EXPIROG RAPH (by the closed-circuit helium dilution technique). The 
PULMONET has a recorder for Helium Washout Time 

The EXPIROGRAPH is a light-weight, water- and an indicator for O2 consumption. The unit is supplied 

sealed spirometer with a capacity of 9 liters, de- with a 9 liter spirometer with motorblower. Very easy 

signed to measure the following lung volumes: to operate. 

Vital Capacity, Tidal Volume, Respiratory 

Rate, Minute Oxygen Uptake, Timed Vital 

Capacity, Maximum Breathing Capacity. Re- 

sistance is negligible even at high flow rates 

(easy-to-clean breathing valves with diameters 

for 25 mm. tubes). The unit has a kymograph 

with two speeds: 60 mm, and 1200 mm. 
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_ Distributors of Laboratory and Scientific Specialties 
17 West 6Oth Street New York 23, N.Y. — 
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vw ALEVAIRE 


inhalation therapy 
WETS, THINS, LOOSENS PULMONARY SECRETIONS 


Voy ubchul UL... BRONCHITIS 


BRONCHIAL ASTHMA 
BRONCHIECTASIS 
PERTUSSIS 

CROUP 


Alevaire is administered by mecns of a nebulizer operated with 


on air compressor or oxygen. 


Supplied in bottles of 60 cc. for intermittent and 500 cc. 
for continuous nebulization. 


Alevaire, trodemork reg. U.S. Pot. Off 
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WHAT’S NEW pitine 


GERBODE MITRAL VALVULOTOME 


designed for Frank L. Gerbode, M.D. 
Stanford University Schoo! of Medicine, 
Palo Alto 


This stainless steel instrument is designed to perform 
retrograde fracture of the mitral valve through a small 
incision in the apex of the left ventricle. A regulating 
screw permits gradual fracture. During fracture the right 
index finger is placed in the left atrium to help position 
the instrument and to judge effectiveness of the frac- 
ture. The instrument may also be used to fracture the 
aortic and pulmonary valves. Adjustable blades open up 
to 5 cm. width. 

Th 2387G. . $175.00 


DEBAKEY TISSUE FORCEPS, ATRAUGRIP* 


designed for Michael E. DeBakey, M.D., Baylor University College of Medicine, Houston 


The narrow Atraugrip tips on these forceps provide a non-slipping surface to hold and 
handle suture material as well as the most delicate tissue. 


Th 1080 Straight, 6 inch length 


Th 1081 Straight, 734 inch length 

Th 1082 Straight, 91% inch length 

a Th 1083 Angular, 734 inch length 
Order direct from Pilling Prices f.0.b. Factory—Philadelphia and subject to change without notice. 


ceorGcE P. PILLING « son co. 


3451 Walnut Street e Philadelphia 
Pilling New York Office—4 W. 56th St.,N. Y. 19, N. Y., Circle 5-8125 
Other offices: Columbus, Ohio; Atlanta, Georgia; Los Angeles, California 
CABLE ADDRESS: Surgical-Phila. 


"U.S. Pat. 26685 
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avoids intolerance in PAS therapy 
including nausea, dizziness, gastric 
upset and other undesirable side 
effects; 


K makes the augmentation of the 
regimen with anti-nausea products 
unnecessary; 


clinically evalua ted is more uniformly absorbed and less 


rapidly excreted; maintains thera- 


4 peutically effective blood levels 
As Cy) (over 1 mg. percent) over longer 


periods of time, thereby reducing 


the total dosage or increasing 
the intervals between medication. 


GE 


P-aminosalicylate blood level comparison. 
Clinical studies of Tubercular Patients 


DOSAGE: One NEOPASALATE tablet supplies 
PAS ion equivalent to 500 mg. of Sodium 
para-aminosalicylate. 

By for the largest percentage of patients 
intolerant to other PAS products show no 
side effects or disruption of normal gastric 
pH ranges when receiving NEOPASALATE 
tablets. 


/ ) HT WRITE oR PHONE for samples, literature, 
Z evaluation results. 


Pharmaceutical Manufacturers 
ST. LOUIS 16, MO. 
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Forty-sixth Session 


TRUDEAU SCHOOL OF TUBERCULOSIS 
and Other Pulmonary Diseases 
of the TRUDEAU FOUNDATION, INC. 
at Saranac Lake, N. Y. 


In June 1961 
Three Weeks, Course Beginning 
June Sth 


Schedule of Instruction includes the history, etiology and epidemiology; pathol- 


ogy, bacteriology, physiology and biochemistry; clinics and bedside teach- 
ing, including surgical and special treatments of tuberculosis; fungus infec- 
tions; pneumoconioses; pulmonary tumors, and differential diagnosis of 
other lung disorders. 

Clinical Facilities Available: Ray Brook State Tuberculosis Hospital, Veterans 


Administration Hospital at Sunmount, N. Y., and the General Hospital of 


Saranac Lake (chiefly surgical). 


Research Facilities Available: Saranac Laboratory, Trudeau Laboratory; Ray 


Brook State Tuberculosis Hospital Laboratory and the X-Ray Laboratories 
of the Ray Brook State Tuberculosis Hospital and the Veterans Adminis 


tration Hospital at Sunmount. 


Lectures, Demonstrations and Conferences conducted by the staffs and other ex- 


perienced clinicians. By invitation, recognized authorities will give lectures 
on specific subjects 


Students Participate Actively in the study and discussion of cases. 


Fee for Three Weeks’ Course is $100.00. The class is limited, therefore early appli- 


cation is advised. A few scholarships are available. 


Certificate: A certificate of attendance is awarded to all students who complete 


the course. 
Note: The Trudeau School is supported by grant from the Lillia Babbitt Hyde 


Foundation, New York, N. ¥ 


For Schedule and other information write to 


Secretary, Trudeau School of Tuberculosis, Box 670, 


Saranac Lake, N. Y. 
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EMERSON 


| Pleural Saction Pamp 


1. Very high volume. 


Aspirates 30 liters per minute at a set- 


ting of 10 centimeters of water. 


Low, constant pressure. 


Does not climb appreciably even with 
tubes wholly obstructed. 


Designed for continuous service. May be 


adapted for 2 patients at once with 2 tubes 


toeach. ~ -»* Available in two styles — 
the “old favorite” or a new, slightly more 


compact model. 


For details, please request Form 55-PO 


J. H. EMERSON COMPANY 
CAMBRIDGE 40, MASS., U.S.A. 


REVIEW SUPPLEMENTS AVAILABLE 


SYMPOSIUM ON EMPHYSEMA AND 
THE “CHRONIC BRONCHITIS” SYNDROME 
Aspen, Colorado, June 18, 14, 15, 1958 
A symposium covering the major aspects of tuberculosis including emphysema 
and the “chronic bronchitis’? syndrome. 


213 PAGES, PAPER COVER $2.00 


INTERNATIONAL SYMPOSIUM OF 
THE DEBORAH SANATORIUM AND HOSPITAL 
Philadelphia, Pennsylvania, November 20, 21, 22, 1958 
A comprehensive compilation of present-day thinking on: chemoprophylaxis of 


tuberculosis, tuberculosis case finding, surgical aspects of the treatment of pul- 
monary tuberculosis, and hospital and home care. 


139 PAGES, PAPER COVER $2.00 


Your order can be filled promptly 
NATIONAL TUBERCULOSIS ASSOCIATION 


1790 Broadway, New York 19, N. Y. 
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CONTROL STUDY OF BIOLOGICALLY ACTIVE ISONIAZID IN 
SERUM OF CHILDREN WITH PRIMARY TUBERCULOSIS! 


FRANK W. MOUNT, ANASTASIOS A 


ANASTASIADES 


anD GEORGE A. SCHNACK 


(Received for publication August 19, 1960) 


INTRODUCTION 


father than proving the rule, exceptions should 
provoke further investigation which may result 
in a new rule. The exceptions, in a recent clinical 
trial of the prophylactic effect of daily isoniazid, 
were children with primary tuberculosis who de- 
veloped tuberculous complications while taking 
the drug. The results of this trial clearly demon- 
strated that isoniazid, in a daily dose of 4 to 6 mg. 
per kg., could protect most children, for more 
than five times as many children receiving an in- 
ert tablet had extrapulmonary complications (1). 

It is possible that the complications in the 
isoniazid group arose only among children who 
failed to take their pills regularly. But, except 
for one child, there was no evidence to support 
this explanation. Early reports (2, 
sociated rapid inactivation of isoniazid with fail- 


3) which as- 


ure to improve among tuberculous patients sug- 
gested an attractive alternative explanation 
Complications could have arisen only in children 
who rapidly metabolize isoniazid and who, conse- 
quently, could have had prophylactically inade- 
quate serum concentrations of the drug. A retro- 
spective examination of this 
reasonable, as Hughes and her group (4) and 
Bell and Riemensnider (5) had indicated that the 
rate of isoniazid inactivation was relatively con- 


hypothesis was 


stant for an individual. Measurements of isonia- 
zid metabolism made after the year of medication 
could be assumed to indicate the behavior of 


these children while taking the drug 
*From the Tuberculosis Program, U. 8. Public 


Health Service, Department of Health, Education, 
ind Welfare, Washington, D. C 


MATERIALS AND METHODS 


When this investigation was planned early in 
1957, it was decided to measure biologically active 
isoniazid in the serum of four classes of children 
with primary tuberculosis: (1) children who had 
developed either unfavorable pulmonary changes 
or extrapulmonary complications; (2) those whose 
tuberculin reaction had increased 10 mm. or more 
during the year; (3) those whose tuberculin reac- 
tion had disappeared or decreased 10 mm. or more 
during the year; and (4) a random sample of the 
other children who had completed a year of medi- 
cation 

Theoretically, isoniazid inactivation might be 
directly related to the appearance of tuberculous 
complications. But, if it were only a reflection of a 
basic physiologic characteristic associated with the 
development of complications, low serum concen- 
trations would be expected to be found among chil- 
dren in the placebo group who had complications 
It was decided, therefore, to measure serum isonia- 
zid in the group which had received placebo as well 
as in the group which had received isoniazid. 

To obtain uniformity in the collection of serum 
specimens, one doctor (A.A.A.) from the central 
office drew the blood specimens in each center. The 
32 centers which participated in the meningitis pro- 
phylaxis trial are scattered across the continent 
Eleven were omitted from this investigation: Mex- 
ico, with 399 children in the trial, because of its dis- 
tance from the central office; and ten other centers, 
with a total of 225 children, because of their loca- 
tions and small numbers of participants. Only 2 
children who had developed extrapulmonary com- 
plications while taking isoniazid and 8 while taking 
placebo were not tested. Blood specimens were ob- 
tained on nearly half of the children whose tuber- 
culin reactions were known to have changed by 10 
mm. during the year of medication. 

The 21 centers where serum was collected for 
isoniazid determinations are listed in table 1. In 4 
centers, only children who had developed compli- 
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Children were brought to the clinic early in the 
morning, weighed, and given an oral dose of 8 mg 
of isoniazid per kg. of body weight, calculated to 
the nearest 25 mg. One and a half hours after taking 
isoniazid, the children were given a fat-free break- 
fast, and at two hours a blood specimen was drawn 
At five hours the children had lunch, and at six 
hours another blood specimen was drawn 

Each specimen was immediately placed in a test 
and allowed to clot. It was then centrifuged 
ind the serum was removed. In 1957, 6-ml 
blood were drawn, enough for 
but in 1959, only enough 


tule 
speci- 
mens of assay of 
duplicate serum samples; 
for a single assay was drawn. The serum from each 
6-ml. specimen was equally divided into two tubes, 
identified only by random Serum 
from smaller specimens was sufficient for only one 
randomly numbered The frozen, 
packed in dry ice in a random order, and airmailed 
to Dr. Gardner Middlebrook at the National Jewish 
Hospital in Denver. One of us (A.A.A.) 
each center and carried out (or directly supervised) 
the collection, preparation, and mailing of all speci- 


code numbers 


tube sera were 


visited 


mens 


Dr. Middlebrook’s 


TABLE 2 
DISTRIBUTION, BY SELECTED CHARACTERISTICS, 
or ALL CHILDREN TAKING PART IN THE PRO 
PHYLAXIS TRIAL IN 17 CrT1es COMPARED WITH 
SimILaAR DISTRIBUTIONS OF CHILDREN FOR 
Serum Isontazip CoNcENTRATIONS 
Were DETERMINED 


laboratory stall bioassaved 


Children 
Whose 
Isoniazid 
oncentrations 


Were Tested 


All Children 
in Prophylaxis 
rial 


Medication 
Isoniazid 
Placebo 

sex 
Male 
Female 

Nationality and 

background 
White 
Nonwhite 
Puerto Rican 
Mexican 
Age at entrance 


racial 


2 years 


2-3 vears 
years 
6 + years 

Initial roentgenogram 
Negative 
Hilar and/or parahilar 
Parenchymal 


SERUM Of 
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TABLE 3 


ACCOUNTING oF 2,167 TuBEs or SERUM 
BIOASSAYED FOR ISONIAZID CONTENT 


Number of 


Childrer 
Number of ildren 


Tubes ription 


2 hours 
6 hours 


2 hours 
6 hours 
2 hours 


6 hours 


2 hours 
6 hours 
2 hours 


6 hours 
2 hours 
6 hours 


Total 


each serum specimen according to a modification of 
the method he has described (6), but without know- 
ing anything about the child from whom it was 
taken or whether a specimen was drawn two or six 
hours after a dose of isoniazid. They did not even 
know that they were testing duplicate samples for 
some of the specimens. Results were reported for 
each tube of serum in micrograms of isoniazid per 
milliliter 

Briefly, the bioassay method consisted of diluting 
the serum with a synthetic culture medium, making 
a series of tubes with dilutions of 1:5, 1:10, 1:20, 
1:40, 1:80, 1:160, and 1:320. Each tube was inocu- 
lated with a culture of isoniazid-susceptible, strep- 
tomycin-resistant bacilli. As a reference 
standard, each time the test was set up, a series of 
tubes of the same culture medium containing known 


tubercle 


quantities of isoniazid was inoculated with the same 


test strain of bacilli. After incubation the growth of 
organisms in the two series of tubes was compared 
The tube of serum in which growth was inhibited 
was equated with the lowest concentration of drug 
causing inhibition of growth in the series of control 
tubes. By simple arithmetic the amount of isoniazid 
measured in the serum could then be reported in 
micrograms of isoniazid per milliliter but, because 
of the dilutions used, the reported values increased 
in a geometric rather than arithmeti- 
cally 

Drawing the blood centrifuging, pi- 
petting, packing, and mailing offered many oppor- 
tunities for spoiling a specimen; yet, of the 2,252 
separate tubes of serum which should have been 
available, only 85 could not be 
iunother. The distribution of the 
2,167 tubes is shown in table 3 by the 


progression 


samples, 


assayed for one 
reason Or remaining 


num be r of 
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1957 1959 
2 at 302 
2 at 
3 2 at 22 
1 at 21 
2at 
2 2 at l 
2 at 5 
1 at 4 395 
1 at 
l 1 at 5 
l at l 14 
Total 1,686 560 
Per Cent 
50.4 19.3 
49.6 50.7 
50.7 50.9 
49.3 19.1 
26.1 12.9 
35.5 28.7 
24.2 34.3 
14.2 24.1 
38.1 34.5 
26.3 27.3 
14.4 15.5 
21.2 22.7 
37.6 16.0 
4.3 15.8 
18.1 18.2 
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TABLE 4 
CORRELATION OF CONCENTRATIONS OF 
IN DUPLICATE SERUM SPECIMENS 


ISONIAZID 


Serum Obtained at Two Hours after a Dose of Isonis 


Second Tube 


l 
2b 2 
110 34 


Serum Obtained at 6 Hours 


Second Tube 


child. Of the 770 children 


tubes of serum, two tubes 


tubes assayed for each 
tested, 302 had 4 usable 
obtained at two hours, and two tubes at six hours 
Forty-three children had three usable tubes. Six 
children had two usable duplicate tubes. Nearly all 
of the other 399 children with two usable tubes, one 
of two hours and one of six hours, were tested in 
1959. The remaining 20 children had only one tubs 


each which arrived in usable condition 
RESULTS 
Re producibility of Bioassay Determinations 


The design of this investigation furnished a 
rigorous test of this particular bioassay technique 
of measuring biologically active isoniazid. To 
demonstrate the reproducibility of the technique 
ill duplicate serum tubes were used, disregarding 
the classification of the children 
Materials and Methods section 


Correlations between the two aliquots of the 


given in the 


two- and six-hour specimens are given in table 
4. The table for the two-hour specimens is based 
on 325 pairs of tubes of serum and the table for 
the six-hour specimens is based on 328 pairs. Th 
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same values were reported for nearly 62 per cent 


of the pairs of tubes at two hours as well as at 


six hours. For almost all the remaining tubes the 
difference between the duplicate specimens was 
one interval on the seale used but, as this is geo- 
ind can become 


interval increases 


With these intervals one would have 


metric, the 
very large 
hoped for a greater degree of correlation between 
the two specimens 

The reliability of this bioassay technique was 
further checked by corre] iting the isoniazid con 
centration observed in the two-hour tube with 
that reported for the six-hour tube for the same 
child. Only one pair of tubes was used for each 
child 
plicate tubes at either two or six hours, the value 
As the ran- 
dom numbers for the tubes were listed on a card 


In those instances in which there were du 
for the first listed tube was selected 


for each child before the results were recorded, 
this should have introduced no bias 

A correlation between the two-hour and six- 
hour specimens for 744 children is presented in 
table 5 
tions of active isoniazid were lower at six hours 
Only 17 children still had as 
much serum isoniazid at six hours as at two hours, 
At these 


high values the size of the interval between tubes 


For nearly all children, serum concentra 


than at two hours 


ull at concentrations of 0.8 y or more 
could have obscured changes. Greater quantities 
it six hours were recorded for only 2 children 
ipproximately 0.3 per cent 

The consistency of these results, obtained un- 
der rigidly controlled conditions, indicates that 
this technique measures serum concentrations of 
biologically active isoniazid with a reasonable de- 
gree of reliability and reproducibility. What the 


technique lacks, in its method and scale of re- 
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Isontazip at Two 
AFTER A SINGLE TEs1 


CONCENTRATIONS OF 
AND Six Howrs 
DosE 


Six-Hour Valu M! 


176 
First Tube 
MI 
Total 325 3 15 6&4 160 &82 
<0.2 l 
0.2 l l 
0.4 
0.8 12 5 6 
1.6 76 l 
3.2 166 2 18 
6.4 69 23 46 
M 
Tota 2,02 O4 ‘ 
rotal 328 | 29 47 | 72 71 | 96 12; 1 
<0.2 30 622 7 l 
0.2 12 6 25 11 
0.4 79 3 14 
0.8 68 2 9 | 35 | 22 
1.6 07 667 9 
3.2 12 2 7 ; 
6.4 
Value 
al Total <0.2 0.2 4 0.8 1.6 3.2 6.4 
Total 744 66 174 133 97 243 31 
<0.2 l 
0.2 l 
0.4 
0.5 21 3 2 l 
1.6 149 | 65 24 #12 6 
3.2 333 101 99 53 o4 9 
6.4 238 4 10 30 | 172 22 
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porting results, is precision. The serum values in 
this particular trial progressed geometrically 
from less than 0.2 to 6.4 y. It is apparent that 
at the higher dilutions the actual amount of 
isoniazid could vary considerably 
both of which were reported as 
In tubes reported 


between two 
tubes of serum, 
containing the same amount. 
as containing 3.2 y, the true 
for example, from 3.2 to 6.3 y. This lack of pre- 
cision and its effect of grouping the values in a 
geometric progression seriously restrict the sta- 
However, because of 


values could range, 


tistical analysis of results. 
the rigidly controlled conditions under which the 
survey was conducted, the serum isoniazid con- 
centrations among groups of children can be com- 


pared. 


“Normal” Children 


Of the 560 “normal” children from whom blood 


specimens were obtained, serum isoniazid con- 


centrations were determined at both two and six 
hours for 540. Distributions of serum values at 
two hours and at six hours are shown in figure 1. 
The distributions are the same for the 266 treated 
who had received isoniazid for 


children, 
as for the 274 untreated children, who had re- 


a year, 


ceived placebo. 

Ninety-seven per cent of the children had se- 
rum concentrations of at least 1.6 y of active 
isoniazid per ml. two hours after a single dose of 
8 mg. per kg. Approximately 35 per cent had at 
least 6.4 y of isoniazid, 43 per cent had 3.2 to 
6.3 y, and 19 per cent 1.6 to 3.1 y. Means were 
calculated by assuming that each group of chil- 
dren with a reported amount of isoniazid had an 
iverage value at the middle of the range for each 
tube and by arbitrarily assigning an 
value of 8.0 y to those reported as having at least 
6.4 y. At two hours the mean was 5.3 y for the 
treated children and 5.4 for the untreated 

At six hours the amount of biologically 


average 


active 
isoniazid in the serum was much less, ranging 
from less than 0.2 to at least 3.2 y. Nearly 39 
per cent of the children still had at least 1.6 y of 
isoniazid six hours after an oral dose. At the other 
extreme, 9 per cent had less than 0.2 y and about 
24 per cent had only 0.2 or 0.3 y. The remaining 
28 per cent had intermediate a a s. The two dis- 
tributions were very similar, with a mean of 1.3 y 
for the treated children and 1.4 y for the un- 
treated. 

There is no suggestion in this material of a dif- 
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Fic. 1. Serum concentrations of active isoniazid 
two and six hours after 8 mg. per kg 
among 266 children who had received isoniazid and 


274 children who had received placebo 


a dose of 


ference in isoniazid metabolism between the 
treated and untreated groups. In a preliminary 
analysis, with data on only 168 children tested 
in 1957, there was a suggestion that children who 
had had a year of isoniazid therapy inactivated 
this drug more rapidly than those who had re- 
ceived placebo. That this earlier difference can 
no longer be detected suggests that it was prob- 
ably due to sampling variation. 

However, there could be another explanation 
Tests in 1957 were done, 
after the children had completed their year of 
medication than those done in 1959. If children 
efficient in metabolizing isoniazid 


on the whole, sooner 


become more 
during treatment, a temporary adaptation could 
have been observed in the material collected in 
1957 but not in that obtained in 1959. To examine 
this possibility, the 266 children who had taken 
isoniazid for a year were divided into three groups 
according to the length of time between the end 
of treatment Twenty- 
nine children were tested less than seven months 
after the end of treatment: 38, within seven to 
twelve months after treatment; and 199, 
than a year after treatment. 

The serum isoniazid concentrations at two and 
six hours for these three groups are shown in 
figure 2. Although the two-hour values 
somewhat lower for children tested less than a 
year after treatment, 
no consistent difference among the three groups 
There is little in this material to suggest that 
children temporarily become more efficient in 


and the serum bioassay. 


more 


were 


the six-hour values showed 
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1 and untreated children have been 


combined into a single group of 540 “normals,” 


whose distributions of isoniazid concentrations at 
us norms for measuring the 


the 


concentrations at six 


two or six hours serve 


distributions of special groups In figure 


distributions of isoniazid 


hours lor emldren whose tuberculin reaction 


changed east 10 mm. during the year of medi- 
eation are red with the data for 540 “nor 
mais 

Blood specimens were obtained from 83 chil 
dren whose tuberculin reactions had disappeared 
Two of the sf 


or decreased at least 10 mm. in size 


ided because their six-hour spec 


Although 48 of 


d received isoniazid 


children are 


bioass ived 


imens 
ind only 
this should not be in 


nad rece icebo, 


terpreted © indicating that decreases in tuber 
culin sensit 


children 


vity occurred more frequently among 


king isoniazid. Material on the whol 
study population was examined on this point, but 


found (1) The 


six hours for these children is 


no difference distribution of 
vanes 
shown in the upper chart. The distributions for 
both the tre ind untreated children with cd 
very like 


Although not shown, the 


creases in their tuberculin reactions are 


those the normals.” 
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distributions of the same three groups at two 
hours were also alike. 

The distributions at six hours for 18 treated 
children and 25 untreated children whose tuber- 
culin reactions were at least 10 mm. larger after 
medication for twelve months are shown in the 
lower chart. One other child was excluded be- 
cause he had no six-hour specimen. These distri- 
butions deviate slightly more from the “normal” 
distribution, but this probably results from sam- 


pling variations in the smaller groups 


Unfavorable Pulmonary Changes 


Serum isoniazid concentrations were success- 
fully 
treated children who had unfavorable pulmonary 
Another 


mailing 


tested for 23 treated children and 25 un- 


changes during the year of medication 
child’s broken in 
These children had either new or increased paren- 


tube of serum was 


chymal densities, usually with endobronchial ob- 


struction. A board of six pediatricians has re- 
viewed each child’s roentgenograms and clinical 
course and judged these particular changes to be 
These 48 children are not all 


who had unfavorable pulmonary changes, and a 


significant (1) 


lack of prevention by isoniazid should not be in- 
ferred from these incomplete numbers. The ear- 
lier report suggested that isoniazid did reduce 
the frequency of unfavorable pulmonary changes 

In figure 4, the distributions of both the two- 
hour and six-hour serum concentrations of Isonia- 
zid for these children are compared with distri- 
children who had an 


butions for the “normals” 


Tuberculin reoction decreased 


Tuberculin reaction increased 


~ 
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Fic. 3. Serum concentrations of active isoniazid 
six hours after a dose of 8 mg. per kg. among treated 
und untreated children whose 
changed at least 10 mm. during a vear, compared 
with values among 540 “normal” children 


tuberculin reactions 
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uneventful course. The three distributions are re- 
markably similar at both times, indicating that 
the appearance of an unfavorable pulmonary 
change was not related to isoniazid metabolism in 


either the treated or untreated children 


Extrapuimonary ( ‘omplications 


In figure 5 the distribution of two- and six- 


hour serum concentrations is presented for 25 
untreated children who developed extrapulmo- 
nary complications while taking medication or 
during the following year Two children were ex- 
cluded because tubes of serum were broken dur- 
ing shipping. These distributions are also very 
similar to those of “normal” children, indicating 
no relation between the ability to inactivate 
isoniazid and the appearance of extrapulmonary 
complications among untreated children. 

The 


measured in 7 treated children classified as having 


biologically active isoniazid in serum was 


developed extrapulmonary complications, but the 
scarcity and uncertain nature of these compli- 
cations makes any findings inconclusive. Only 2 
of the 1,394 children developed definite compli- 
cations taking 
tested. Four others developed possible complica- 
but. ior 


while isoniazid; one could be 
tions during the year of medication 
each, either the diagnosis or whether he actually 
took his isoniazid is in question; one child died 
The 


developed definite complications two, six, 


ind 3 were tested 3 other children tested 
and 


eight months after the year of medication 
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I It 1 isoniazid 
two and six hours after a dose of 8 mg. per kg 
among 25 untreated children and 23 treated children 
who had unfavorable pulmonary changes, compared 
with values among 540 “normal” children 


Serum concentrations of active 
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Serum concentrations of active isoniazid 


of 8 mg. per kg 


Fig 5 
two and six 
among 25 untreated children who developed extra- 
pulmonary values 
among 540 “normal” children 


hours after a dose 


complications, compared with 


Information on the 7 children is presented in 
table 6. They had lower serum concentrations of 
isoniazid than the “normals,” and none of them 
had as much as 1.6 y of isoniazid per ml. at the 
end of six hours. Any apparent association can, 
at the most, be considered only suggestive. Isoni- 
azid was so effective that there are just too few 
extrapulmonary complications to test adequately 
the hy pothesis that treatment failures are due to 
rapid inactivation of the drug 

Although the original question cannot be an 
swered from the available material, the data col- 
lected on the 540 children tested who had favor- 
able courses should give some information on the 
metabolism of isoniazid among children 

For this part of the analysis the treated and 
untreated children have been combined, as there 
apparent difference 
isoniazid inactivation. In figure 6, distributions 


was no between them in 


of serum concentrations of isoniazid at six hours 
are shown for these children by several character- 
There is no evidence from any of these 
that 
studied, extent of roentgenographic involvement, 


istics 


distributions sex, age, the racial groups 


or initial tuberculin reaction are related to isonia- 
zid metabolism. Although not presented, the dis- 
tributions of the two-hour values were also very 
much alike 


Discussion 


There are two points to be considered: one con- 


cerns the metabolism of isoniazid: the other, its 
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12 months 
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2 vears 
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18 months 


EXTRAPULMONARY COMPLICATIONS 
PREATED CHILDREN 


Miliary 
took 
rst 
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Meningitis, possible 

Meningitis, possible 
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(enitourinary 
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Isoniazid 


Time from Entrance Concentration 


to Onset of Complica 
tion 
6 Hours 


2 Hours 
possible; 0.2 
pills only 
two weeks 
months 
7 months 
months 
months 
months 


defi months 


nite 


ppearance ol tuberculous com 


children. Considering the 


number and complexity of the host mechanisms 


which determine the metabolism of any drug, 


measurements of the serum content of biologi 


id at two pvenods following a 


in hardly be expected to pro 


n accurate description ot its 


Isoniazid taken orally is absorbed 


different rates and to a different extent by 


erent persons, and apparently by the same 


person at different times (7). Complete absorp- 


tion often does not occur, as frequently less than 


100 per cent ol test dose is recovered in ure 


of the ingested isoniazid is ab- 


ind exereted, either as 


bolized 
ree drug or one of its met ibolic roduc ts tS) 


There 


bound 


= even the 


suggestion that some isoniazid 


tissue cells ws tree or metabolizec 


irug ana the quantities of ictive drug ire as high 


s serum concentrations, or higher (9). To under 


netabolism of this drug, then, these 


ictors must be studied simultaneously, carefully, 


ind with measures more precise than bioassay 


What t can one 


biologically 


say from studying the 


active isoniazid at two 


time periods after a test dose? Only this: the 


isoniazid vary widely in chil- 


wtive 


with a greater range but generally lower 


six hours after a test dose than at 


concentrations, 
irs. The amounts of isoniazid in the serum 


bioassay technique, do not seem 


Xx, age, or “ial and nation 


ility backgrounds of the groups of children in 


vestiga 


Much has been published on the relation of 
isoniazid metabolism to the clinical course of 
tuberculous patients under treatment with isoni- 
izid (2, 3). It has been suggested that patients 
labeled “rapid” inactivators, with low concentra- 
tions of active isoniazid six hours after adminis- 
tration, respond less well to this form of chemo- 
therapy than the so-called “slow” inactivators, 
but this assumption has not always been borne 
out. For example, most Eskimos are reported to 
inactivate isoniazid very rapidly, yet they im- 
prove rapidly on relatively low doses of isoniazid 
(10) 

Most studies correlating isoniazid metabolism 
with treatment failure have been limited to iso- 
niazid acetylation determinations in patients who 
have already failed to respond to treatment 
More recently, control trials comparing a high 
ind low dose of isoniazid in the treatment of 
tuberculosis (11, 12) have confirmed the findings 
in an earlier large-scale trial conducted by the 
Public Health Service (13) that 
clinically no more effective than a daily dose of 


} to 5 mg. per kg. In addition, these studies have 


1 higher dose is 


observed no relation between isoniazid inactiva- 
tion and reversal of infectiousness or the emer- 
gence of isoniazid-resistant organisms 

The present study of biologically active isonia- 
zid concentrations in children must, in general, 
support this view. No relation was observed be- 
tween isoniazid values and change in tuberculin 
reactions, or in the appearance of unfavorable 
pulmonary changes. Whether an association ex- 
ists between isoniazid concentrations and the ap- 
pearance of extrapulmonary complications is less 


certain. Isoniazid in a dose of 4 to 6 mg. per kg 
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Case Age on Entrance Sex Tuberculous Diagnosis 
E.R M 
} years M 
M.M years I 
M 
M 
I 
M.A I 1.6 0.4 
plications in treated is 
eally active son. 7 
vide anything like 
pecimens (4. S) 
\s soon as 
Sand the 
quantities Of 
to be related to the 


ISONIAZID CONCENTRATIONS IN SERUM OF TUBERCULOUS CHILDREN 
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MICROGRAMS PER MILLILITER 


Fic. 6. Serum concentrations of active isoniazid 
six hours after a dose of 8 mg. per kg. among 540 
“normal” children grouped by sex, age, nationality 
and racial background, initial roentgenographic in- 
volvement, and initial tuberculin reaction 


was very effective in preventing extrapulmonary 
complications. Although the isoniazid concentra- 
tions in the few children who did have complica- 
tions tended to be lower than in similar children 
whose course was uneventful, the number is too 
small to establish any association. 

Apparently a low quantity of isoniazid in the 
serum is not sufficient to ensure that an extrapul- 
monary complication will appear among children 
with primary tuberculosis who are taking the 
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drug, but a low value may be necessary before a 
complication can develop. 


SUMMARY 


Serum isoniazid concentrations were deter- 
mined for 770 children who had participated in 
a nation-wide study of isoniazid’s effectiveness 
in preventing complications of primary tubercu- 
losis. All 770 children were given a single orul 
dose of 8 mg. per kg. of body weight, and blood 
specimens were obtained two and six hours later. 
All specimens were drawn, prepared, and shipped 
to a central laboratory by one physician who 
visited all the clinics. The laboratory bioassayed 
each tube of serum without knowing anything 
about the child from whom it was obtained and 
without knowing when it was drawn. 

Serum concentrations of biologically active 
isoniazid ranged from 0.4 y to at least 6.4 y two 
hours after isoniazid had been taken, 97 per cent 
of the children having concentrations of at least 
1.6 y. Values at six hours were less, ranging from 
0.2 to at least 3.2 y. 

Serum concentrations reported for treated chil- 
dren, those who had received isoniazid for a year, 
were no different from the values among the un- 
treated children, those who had received placebo 
Further comparison revealed no association be- 
tween isoniazid concentrations and change in tu- 
berculin reaction, the appearance of unfavorable 
pulmonary changes or, among untreated children, 
the occurrence of extrapulmonary complications 
Isoniazid concentrations in the few children in the 
treated group who developed extrapulmonary 
complications tended to be slightly lower than 
in children whose course was uneventful, but the 
number is too small to establish any association 

There was no evidence in this population that 
sex, age, nationality and racial background, ex- 
tent of roentgenographic involvement, or initial 
tuberculin reaction are related to isoniazid me 
tabolism. 
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Estudio Comprobador de la Isoniacida Bioldégica- 
mente Activa en los Sueros de Nifios que 
Tenian Tuberculosis Primaria 

Se determinaron las concentraciones séricas de 
isoniacida en 770 nifios que habian participado en 
un estudio nacional de la eficacia de la isoniacida 
para impedir las complicaciones de la tuberculosis 
los 770 se les administré6 una 
por kg. de 


primaria. A todos 


dosis oral Gnica de 8 mg peso vivo, 
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obteniéndose ejemplares de sangre 2 y 6 horas mas _traités, ceux qui recurent de |'isoniazide pendant un 
tarde. Todos los ejemplares fueron extraidos, pre- in, ne furent pas différentes des valeurs des enfants 
parados vy remitidos a un laboratorio central por un non traités, ceux qui recurent des “placebo.” Une 
médico que visité todas las clinicas. El laboratorio comparaison ultérieure ne montra pas de rapport 
biovaloré cada tubo de suero sin saber nada acerca’ entre les concentrations d’isoniazide et le change- 
del nifio del que se habia obtenido el suero y sin’ ment de la réaction a la tuberculine, la survenue de 
saber cudndo se habia extraido changements pulmonaires défavorables, ou, parmi 
Las concentraciones séricas de isoniacida activa les enfants non traités, l’apparition de complications 
biolédgicamente variaron de 0.4y a 64y a lo menos’ extrapulmonaires. Les concentrations d’isoniazide 
1 las dos horas de tomar la droga, mostrando 97 tendent A é@étre légérement inférieures A celles des 
or ciento de los nifios concentraciones a lo menos’ enfants qui n’eurent pas d’incident d’évolution, 
ce 1 6y I las se 18 horas eran menores, mais le nombre est trop pe tit pour établir un rap- 
oscilando de 0.2 a 3.2y a lo menos port 
Las concentraciones séricas comunicadas para los Ii n'y a pas d’évidence dans cette population que 
nifios tratados, los que habian recibido isoniacida’ le sexe, lige, la nationalité et le terrain racial, 
durante un afio, no discrepaban de las observadas’ |’étendue de l’envahissement radiologique, ou la 
en los no tratados, los que habian recibido un pla- réaction initiale A la tuberculine, soient en rapport 
cebo. Otra comparacién no revelé la menor asocia avec le métabolisme de |’isoniazide 
ion entre concentraciones de isoniacida y la 
modificacién de accién a la tuberculina, la REFERENCES 
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INTRODUCTION 


W ills ol VW ucobacterium buty cum ind 
V tube rculosis 


hypersensitivity 


Cel 


produce lesions and induce 


when injected intradermally 


normal rabbits (1) Protoplasm, on the 


into 


other hand, fails to cause lesions or induce hy 


persensitivity 


This 


uper emphasizes the difference between 


protoplasm ind cell walls of acid-fast bacilli in 


the production of lesions and delayed hyper- 


sensitivity in normal rabbits, and shows that 


following injection with cell walls, animals de- 


velop hypersensitivity to both protoplasm and 
The specificity of the delayed reactions 

prod iced by cell walls of M. butyricum and M 

tuberculosis is also reported 

that live or heat-killed 


skin of nor- 


Julianelle (2) noted 


pneumococci produced lesions in the 
mal rabbits and that these animals subsequently 
developed delayed hypersensitivity. Similar re 


sults were obtained with nonhemolytic strepto 


ind the reactions observed wert 


inalogous to tuberculin rather than 
lus reactions 


Freund and associates (4) demonstrated the 


ibilitv of tuberculous rabbits to deve lop delaved 
reactions to tuberculin, and studied the relation 
ind antibodies in rabbits infected with 


of allergy 


virulent tubercle bacilli. It is now generally ac 


cepted 


that rabbits develop delaved hype rsen 


sitivity to tuberculin after primary exposure to 
live or killed tubercle bacilli (5-8) 


(9) determined that the wax of tubercle 
bacilli or tuberculoprotein alone was incapable 
of inducing delayed hypersensitivity in guinea 
ut a combination of these fractions induced 


demonstrable by both local and systemic 


reactions. A sufficient quantity of thes 
ictors must be present in order for fractions 


ubercle bacilli to induce delayed hypersen 


From the U. S. Department of Health, Edu- 
cation, and Welfare, Public Health Na- 
tional Institutes of Health, National Institute of 
Allergy and Infectious Diseases, Rocky Mountain 
Laboratory, Hamilton, Montana 


Service, 


sitivity. Although the role of tuberculin is well 
established, that of wax D is still somewhat in 


doubt (10) 


MATERIALS AND METHODS 


Mycobacterium butyricum (Mb) was obtained 
from Dr. 8. B. Salvin of the Rocky Mountain 
Laboratory; M. tuberculosis (BCG—Mill-Hill and 
H37Ra) from Dr. W. S. Steenken, Jr., of the 
Trudeau Foundation; and the Phipps strain of 
BCG from Dr. J. Aronson® of the Phipps Institute 
VM ycoba rium butyricum was grown on Meadow 
medium, either liquid (with agitation) or solid 
11), and BCG and H37Ra were grown in station- 
ury liquid Dubos Tween®-albumin medium (12) 
All of the cultures were incubated at 37°C. Liquid 
ultures consisted of 100 ml. of medium in 500-ml 
Erlenmeyer flasks 

The details of preparation of fractions used are 
given in table 1 
tilled water or water containing 05 per cent Tween, 
the live cells were disrupted in a Mickle apparatus 
1) or pressure cell (13), and cell walls and proto- 
plasm were separated by differential centrifuga- 
tion. Cell walls free from adhering protoplasm were 
obtained by using cultures no older than specified 
in the table and by completing disruption and 
major separation on the day of harvest. Protoplasm 
was recentrifuged to remove cell-wall fragments 
Preparations containing any visible cell-wall frag- 
ments discarded. All were ex- 
amined routinely by electron microscopy. Ceil-wall 
preparations from M. butyricum were always free of 
unbroken cells, and those from BCG and H37Ra 
which contained recognizable unbroken cells were 
discarded. Preparations were sterilized by the addi- 
tion of formalin to a concentration of 04 per cent, 
by the addition of phenol to a final concentration of 
0.5 per cent, by heating at 75°C. for forty-five min- 
saturation of the 
Ether was removed befors 


Organisms were washed in dis- 


were preparations 


utes, or by aqueous suspension 


with ether the samples 
were te sted 

Guinea pigs of the Hartley strain and 2- to 2.5-kg 
ilbino and Himalayan rabbits were used 

Unless otherwise stated, serial twofold dilutions 
of cell walls, protoplasm, or whole cells were made 
in 0.85 per cent saline, and 0.2-ml. amounts were 
injected intradermally on the shaved lateral sur- 
faces of rabbits. Usually, each of 4 normal rabbits 
was inoculated with a maximum of four prepara- 
und observed daily for seven days. Rabbits 


tions 


Deceased 


lel 
1S4 


SKIN REACTION TO MYCOBACTERIAL EXTRACTS 


TABLE 1 
SumMMARY OF MeTHops OF PREPARATION OF THE VARIOUS FRACTIONS OF ACID-FAST 
BactLii EMPLOYED IN THE PRESENT Stupy 


Method of 
Sterilization 


Culture Age of Cells Method of 


action} ‘rea 
Medium’* when Harvested) Preparationt Fraction$ Treatment§ 


Strain Designation 


H37Ra-22 : iC Heat 
Heat 
Heat 


> formalin 
formalin 


formalin 
formalin 


formalin 
formalin 
> formalin 
formalin 
formalin 
formalin 
formalin 
formalin 


formalin 


MA 3 \ RW formalin 
MA 3 ] RW formalin 


ML RW 
ML RT 


ML RT 
ML CW RT 
4 RT Ether 


= Dubos liquid Tween-albumin, stationary; MA = Meadow agar; ML = Meadow liquid, agi 


? = Pressure; M = Mickle 
WC = Whole cells: CW = cell walls: P = protoplasm 
§ WW = Washed with water; RT = ruptured in Tween solution; ST = suspended in Tween solution; 
R = ruptured in water. 


tested for delayed hypersensitivity were observed or more of protoplasm, but usually disappear 
for four days. ‘ : within twenty-four hours. Following intradermal 

{ maximum of 0.1 mg. of cell walls and 1.0 mg 2 
of protoplasm was tested in normal animals, while 
20 to 50y of each were used to test for delayed 
hypersensitivity. Old Tuberculin (OT), 02 ml. of These persist for four to five weeks, fade pro- 
i 1:25 dilution in saline, and purified protein de- gressively, finally become dry and yellow, and 
rivative (PPD*), 20- to amounts in 0.2 ml. of ’ 
saline, were also used 


injection of cell walls, raised, hard, red areas 5 to 
25 mm. in diameter appear in four or five days. 


heal without a sear. Typical lesions caused by the 
injection of 0.16 to 40y of cell walls of M. butyri- 
cum are shown in figure 1. 
Protoplasm or PPD in 20- to 50-y amounts 
In normal rabbits, transient red edematous and 0.2 ml. of a 1:25 dilution of OT administered 
reas develop early at sites of injection of 1007 to rabbits sensitized by injection with cell walls, 


killed whole cells, or viable cells, produce large 


EXPERIMENTAL 
Description ot Le s10ns Produced by Cell Walls 


Parke, Davis and Company 
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| 
BCG -16 D 8 M CW RT 0 
P RT 
BCG-18 D 8 P CW ww 0.2% P| 
P RT 0.2% 
BCG-25 D 12 P wc ST 0.4! 
CW RT 0.4 
P RT 0. 4° 
BCG-29 D 7 P WwC RT 0.4 
CW RT 
P RT 0.4! 
BCG-41 D 6 P P RT 0.4 
BCG-43 D 7 P CW RT 0.4 
BCG-44 D 23 P CW RT 
21 B 
25 IB Ether 
Mb 41 
45 
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Fic. 1. (Upper). Skin lesions produced in a normal rabbit by intracutaneous injection of 
cell walls of M. butyricum. Serial twofold dilutions of cell walls from 407 to 0.16) were ad- 


ministered five days previously 


Fic. 2 (Lower). Skin lesions in a rabbit sensitized with M. butyricum cell walls; 0.2 ml. of 


cell walls of M. butyricum was injected intracutaneously forty-eight hours previously. Serial 
twofold dilutions of a suspension containing 10y per 0.2 ml. were used 


lesions within twenty-four to 


but these disappear within 


red edematous 
forty-eight hours, 
the next forty-eight hours. Lesions provoked by 
cell walls or killed whole cells in sensitized ani- 
mals appear in twenty-four to forty-eight hours 
und are hard, raised, and deep red or purple. In 
sensitized rabbits, 20y or more cause lesions with 
necrotic centers containing thick exudate. These 
lisa ppear in four to five weeks and leave a sear 
Lesions caused by injection ol cell walls of M 
butyricum into an animal sensitized with homol 


ogous cell walls are shown in figure 2 


Preliminary Expe riments 


Experiments were performed to compare the 


ibility of graded amounts of killed whole cells. 
ce ll walls, and protoplasm of M butyricum and 
VW. tuberculosis (H37Ra and BCG) to produce 


lesions following intradermal injection into nor- 


mal rabbits. The minimal dose capable of pro- 

ducing a lesion was determined by observations 

made on the fourth and seventh days after 


injection. Lesions were produced by 1.0 to 6.25y 
of whole cells and 0.3 to 2.5y of cell walls, 


whereas up to 600y of protoplasm of M. butyri- 


cum or 240y of protoplasm of M. tuberculosis 
failed to produce reactions 

The details of one experiment are presented to 
demonstrate the difference in the ability of cell 
walls and protoplasm to produce reactions in 
normal rabbits and to induce hypersensitivity 
Cell walls and 


protoplasm from a single lot of BCG were pre- 


to cell walls and protoplasm 


pared either in the pressure cell (BCG-18) or the 
Mickle (BCG-16). Graded amounts 
of each preparation were injected intradermally 


ipparatus 


into 2 rabbits. The largest amounts tested were 


105 of cell w ills. 240y of protoplasm obtained 


4 
a 


SKIN REACTION TO 
from cells subjected to pressure, and 176 ol 
protoplasm of cells shaken in the Mickle ap- 
paratus 

At the end of seven days it was found that 
protoplasm failed to cause reactions, while 0.8 
to 1.Sy of cell walls produced lesions in normal 
rabbits. The method of preparation of the frac- 
tions did not influence the activity of cell w alls 

Twenty-four days after the initial injection, 
the rabbits were tested for hypersensitivity by 
intradermal injection of 20y of cell walls and 
20y 


ol protoplasm Typical delayed reactions 


occurred in forty-eight hours in those rabbits 
previously sensitized with cell walls, but not in 
those previously given protoplasm 
Since 240y of protoplasm failed to cause rea 
tions or induce hypersensitivity, larger doses 
sub 


were administered either intradermally or 


cutaneously in incomplete Freund’s adjuvant 
Three rabbits were injected intradermally with 
SSOy of protoplasm of M. tuberculosis (BCG- 
16) divided equally in each of four areas, and 
» were injected subcutaneously with SSUy ol 
protoplasm in incomplete Freund’s adjuvant. No 
those rabbits 

When skin 


tested twenty days later with 40y of protoplasm 


persistent lesions developed in 


given protoplasm intradermally 


or cell w ills, no delaved or Arthus reactions oc- 
curred. The reactions to cell walls did not differ 
from those in normal animals 

The results of these preliminary studies show 
that cell 
ibility to produce lesions in the skin of 
that cell walls but not 


walls and protoplasm differ in their 
normal 


rabbits, protoplasm in- 


duce hypersensitivity, and that rabbits sensitized 


with cell walls respond to intradermal injection 


; 


both cell walls and protoplasm with typical 


laved reactions 


Quantity of Cell Walls of NI 


Re quired to Induce Hyperser g 


In table 2, the results are given of an experi 
ment designed to determine the amount of cell 
walls of M. butyricum (Mb 25 IA) required to 
sensitize animals, and the duration of hypersensi- 
Groups of 4 animals were injected intra- 
amounts of cell 


None of the rabbits injected 


tivity 


dermally with walls varying 
from 0.15 to 10 
with 0.15 or O0.6y of cell walls developed visible 
but all of 


ceiving 2.5y or more reacted within this period 


lesions within seven days, those re- 


Animals were tested for hypersensitivity by in- 
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TABLE 2 
Resu.ts or Testing RABBITS SENSITIZED WITH 
Various Amounts or Ceti Waits or Ms 25 
[A Given INTRADERMALLY AT DIFFERENT 
INTERVALS 
INJECTION 


Interval 
between 
Primary 
and Sec 
ondary 
Injec 
thons 


Smallest Amount 
of Cell Walls Pro 


ducing Lesions at 


Amount 
of Cell 
Walls 
Given 
Initially 


Lesion 
Produced 


48 Hours 


0.15 No lesions 
0.6 ‘ No lesions 
2.5 0.04 
10.0 0.02 
10.0 0.08 
None No lesions 
None No lesions 


Control 
Control 


No : No lesions 
No 0.62 
Yes 0.01 
Yes 0.02 
Yes 0.02 
Control No lesions 
Control No lesions 


No No lesions 
No No lesions 
Yes 0.31 
Yes 0.31 
Yes 0.08 
Control No lesions 
Control No lesions 


No No lesions 
No No lesions 
Yes 0.04 
Yes 0.04 
Yes 0.04 
Control No lesions 
Control No lesions 


tradermal injection of 0.01 to 20y of cell walls 
twenty-seventh, and 
None ol 


given O.15y of the 


on the fifteenth, nineteenth, 
forty-fourth days after initial injection 
the 4 


materiai 


inimals previously 


manifested delayed hypersensitivity, 


while one of 4 rabbits injected with O.6y and 


each of the 


12 rabbits injected with 2.5 to 1Oy 


of cell walls were hypersensitive. Hypersensi- 


tivity persisted for at least forty-four days 


Hype rsensitivity Induced by 
Cell Walls of BCG 


In tables 3 and 4, details are given of 


periment to determine the degree and duration 


in exX- 


7 Days 
day 
l 1.25 
6 0.62 
1] 0.04 
16 
21 0.16 
\ 1.25 
B 2.5 
2 0.15 0.62 
7 0.6 0.62 
12 2.5 0.16 
17 10.0 0.04 
22 10.0 0.02 
C None 1.25 
None 1.25 
0.15 10.0 
9 0.6 0.62 
0.31 
19 10.0 0.04 
24 10.0 0.02 
E None 1.25 
Ik None l 25 
5 0.15 1.25 
10 0.6 0.62 
15 2.5 0.04 
25 10.0 0.02 
| None 2 5 
| None 2.5 
Butyricun 
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TABLE 3 
Resutts or Testinc Rassits [NocuLatTep INTRADERMALLY WITH CeLL WALLS or BCG ror 


Sensitivity TO Cert Proror.tasm, anp TUBERCULIN 


Interval between Reaction in Mm. 48 Hours after Secondary Injection 
Primary and 
Secondary 
Injections Cell Walls Protoplasm Old Tuberculin 


Previous 
Rabbit Treatment with Primary Lesion 
Cell Walls 


days 
20 (P)* 6 
10 (P 6 
10 (M 6 
None 
None 


20 (P 
10 (P) 
10 (M 
None 
None 


20 (P) 
10 (P) 
10 (M 
None 
None 


Prepared in pressure chamber; M = prepared in Mickle apparatus 


TABLE 4 of sensitization produced in rabbits by cell walls 

Resutts or Testinc Rassits Insecrep Intra of M. tuberculosis (BCG) obtained by treating 
DERMALLY witH CeLt Waits or BCG For live cells either in a Mickle apparatus (BCG-16) 
Sensitivity TO Various Doses or Ce. 


; ‘ or in a pressure chamber (BCG-18). The animals 
WALLS AND PROTOPLASM 
listed in table 3 were tested with 20y of cell walls 


Interval | End Points in or protoplasm and a 1:25 dilution of OT. The 
between 
9 animals were hypersensitive to each substance 
ell | Lesion | when they were tested six to sixteen days after 
aus 
receiving 10 to 20y of cell walls 


The results of skin tests with graded doses of 

cell walls and protoplasm administered twenty, 

20 (P)t + 0.080.6 0.08 
10 (P + 0.040.160.16 


10 (M 0.040.16.0.08 
None 0 0 0.6 to react to protoplasm, and all reacted to cell 


thirty-three, and forty-one days after sensitiza- 
tion are given in table 4. Only one animal failed 


None 0 0 0.6 walls. Doses of 0.04 to 2.5y of protoplasm and 

0.01 to 0.08y of cell walls produced lesions within 

20 (P ' 33 0.020.040.02 
10 (P 3: 0.02 0.08 0.02 
10 (M 3: 0.08 O 0.16 
None 0 0 0.6 cell-wall lesions persisted 


forty-eight hours. Seven days later, lesions due to 
injection of protoplasm had dis Appe ired, whereas 


None 0 0 |0.16 Three of the group of sensitized animals and 


2 control rabbits were tested on the forty-third 
20 (P } 0.040.040.01 


10 (P) 0.010.3 0.01 
10 (M } 0.042.5 0.01 sensitivity to cell walls of M. tuberculosis (BCG- 


None 0 0 0.16 18) and M. butyricum (Mb 25 LA). The 3 sensi- 
None 0 0 0.16 tized rabbits developed lesions in forty-eight 


day to determine the relative degree of hyper- 


rs at sites cte 0.08 t 25y of 
*CW = Cell walls; P = protoplasm hours at sites injected with ol my & M. 
+P = Prepared in pressure chamber; M butyricum cell walls and 0.01 to O.02y of BCG 
prepared in Mickle apparatus cell walls. Control animals did not have discerni- 
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2 23 X 22 2X 23 14 X 12 
Is 17 a4 xX 2 24 X 23 
22 12 xX 10 25 X 27 16 X 17 
$1 0 0 0 
32 0 0 0 
4 + 9 ll X ll 22 X 21 16 X 11 
12 + 9 6x 9 15 X 17 12 X 13 
24 + 9 13 xX 14 21 X 22 16 xX 18 
33 0 0 0 
34 0 0 0 
6 } 16 22 X 22 36 X 39 16 X 15 
13 + 16 22 X 24 28 xX 30 Is X 25 
23 + 16 19 xX 24 xX 2 2 xX 
35 0 0 0 
36 0 0 0 

IS 

30 

14 

25 

39 

00 

19 

29 

42 


SKIN REACTION 


ble lesions in forty-eight hours. At the end of 
seven days, the control animals had lesions at 
the sites of injection of 0.16y of M. butyricum 
cell walls and 0.32y of BCG cell walls while, 
among the sensitized animals, 0.02 to 0.08y of 
the former and 0.01ly of the latter preparations 


caused lesions. 


Specificity of Hypersensitivity Induced by 
Cell Walls of M. Tuberculosis (BCG) 
and Provoked with Cell Walls of M. 

Tuberculosis (BCG) and M 
Butyricum 


The specificity of hypersensitivity induced in 
rabbits by injection of cell walls and proto- 
plasm of BCG was studied. Various amounts 
(0.04 40y) of cell (BCG-44) and 
protoplasm (BCG-45) of M. tuberculosis were 
injected intradermally into 6 normal rabbits. 
The smallest dose of cell walls that produced 
reactions within seven days ranged from 0.8 to 
3.2y. Protoplasm produced no lesions. Three 
weeks later, 3 animals were tested for hypersensi- 
tivity to cell walls of BCG-44, and 3 to cell walls 
of M. butyricum (CW-43). Serial twofold di- 
lutions of samples containing 10y per 0 2 ml. of 
medium were injected intradermally. At the end 
of forty-eight hours, the 3 animals skin tested 
with BCG-44 cell walls reacted against 0.16 to 
0.32y of the material, and those skin tested with 
CW-43 cell walls reacted against 0.16 to 0.62y. 
It is apparent that rabbits sensitized with cell 
walls and protoplasm of M. tuberculosis are 


to walls 


TO MYCOBACTERIAL 
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equally reactive to subsequent injections of cell 
walls of M. tuberculosis and M. butyricum. 


Specificity of Hypersensitivity Induced by Cell 
Walls of M. Tuberculosis (BCG) or M. 
Butyricum and Provoked with 
Protoplasm of Either 
Organism 

Rabbits were injected intradermally with 100y 
of cell walls of M. butyricum (Mb-43) or M 
tuberculosis (BCG-44), and tested for hyper- 
sensitivity to heterologous and homologous pro- 
toplasm on the twelfth day after sensitization 
(table 5, figure 3). Among the rabbits sensitized 
with BCG cell walls, red indurated reactions oc- 
curred at sites injected with O.8y or more of 
homologous protoplasm, and with 20 to 100y of 
heterologous protoplasm. Among those rabbits 
sensitized with cell walls of M. butyricum, 4y of 
homologous and 100y of heterologous protoplasm 
were required to produce reactions. 

In another experiment, 4 control rabbits, 5 
animals sensitized by intradermal injection of 
100y of cell walls of M. butyricum, and 9 sensi- 
tized by injection of the same amount of cell 
walls of BCG were similarly tested. No lesions 
were noted in the control rabbits. Mycobacterium 
butyricum protoplasm in 0.8- to 20-y amounts 
produced reactions in the 5 animals sensitized 
with cell walls, whereas 100y of 
heterologous protoplasm produced reactions in 
only 3 rabbits and failed to produce lesions in the 
other 2 animals. Among the 8 rabbits sensitized 
with BCG cell walls, reactions were produced 


homologous 


TABLE 5 


Resutts or Testinc Rapsits Sensitizep wiTtH or M 


TuBercu.osis (BCG-44) or M. 


Butyricum (Mb-43) wita Homo._ocous anp PROTOPLASM 
Mb 25 IA BCG-I18P) 


Previous Treatment 
Cell Walls 
Rabbit 


M. Butyricum 


mm 


18\14 X 12 


20/21 


10 0 

0 

0 

Control 0 
Control 0 


1813 
2219 X 1612 9 


48-Hour Reaction to Protoplasm 


M. Butyricum 


9 10 6 
18 


x 6 
9x 
ll X 
0 2: 
0 

0 

0 

0 


BCG 100 207 4y 0.8y 1005 0.8 
mm 
B 0 0 0 0 
G + ae X 0 0 0 0 
H 24 3x 109xX7 0 0 
P 0 2115 X 1412 8 0 
Ss 0 > x 1721 X 1416 X 11 0 
T 0 Px 2212 1012 X 8 0 
] 0 0 0 0 0 
2 0 0 0 0 0 
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Fic. 3. Reaction in the skin of a rabbit sensitized by intradermal injection of cell walls of 
VU. tuberculosis and tested with 08, 4, 20, and 100y of protoplasm of M. tuberculosis and M 


butyricum 


No reactions were noted at the sites of injection of heterologous protoplasm 


right), but reactions were present at the sites of injection of homologous protoplasm (left) 
The 0.8-y dose of BCG protoplasm produced the lesion at the extreme left 


TABLE 6 
Skin Tests RABBITS SENSITIZED 
Previousty 
snp CELLS OF 
TUBERCULIN, OR 
PROTEIN DERIVATIVE 


RESULTS OF 
26 Days 
PROTOPLASM, 
BCG -29 
PURIFIED 


Least Amount Resten ta Least Amount Pro 

Producing Reac 3 ducing Reaction 

tion in 48 Hours in 7 Days 


cwr wi 


0 k 0 
0 0 
0 0 
0 0 


040.085.0 20 * 200.08 0.08 
080.08 2.5 (28 240.080.08 
O4 0.1624 280 

04 0.1616 X 160 

0 2.5 0 0 

0 0 0 

0 0 0 


0.08: 
0.16: 
0.6 


OS 0 
99 0 
100 0 0 25 
10) 0 0 6 


*CW = 


protopl 


Cell walls; WC whole cells; P 


with 0.8 to 20y of homologous protoplasm, but 
100y of heterologous protoplasm were required 
failed to 


to produce reactions In 6 rabbits und 
provoke reactions in the others 


Studies of the Ability of Various Fractions of 
M. Tuberculosis to Sensitize Rabbits to OT, 
Cell Walls, and Protoplasm of BCG 


As shown in table 6, rabbits were injected with 
PPD, OT, whole cells, protoplasm, and cell walls 
of M (BCG) to determine the 
ibility of these materials to sensitize against the 


tuberculosis 


same preparations. Only those animals given cell 
walls or whole cells reacted to the primary in- 
jection 

The animals were tested for hypersensitivity 
twenty-six days after primary injection. Control 
unimals and those previously injected with pro- 
toplasm, OT, or PPD did not have detectable 
reactions within forty-eight hours after being 
skin tested with cell walls, protoplasm, or OT, 
but lesions developed at the site of injection of 


2.5 to 5.0y of whole organisms. All of the animals 


given an initial injection of cell walls or whole 
cells were sensitive to all of the materials used 
for skin testing. Reactions following intradermal 
injection of OT were similar in size in animals 


sensitized with either whole cells or cell walls. 


The Effect of Cell Walls of H37Ra in 


Guinea Pias 


Guinea pigs failed to react as consistently as 
did rabbits to intradermal injection of cell walls 
In one experiment, four groups of 4 guinea pigs 
were injected with cell walls, protoplasm, ether- 
killed whole cells, or live cells of H37Ra-22. Each 
inimal of a group of 4 rabbits was given all of 
these materials simultaneously. Protoplasm failed 
to elicit lesions in either guinea pigs or rabbits 
The rabbits reacted to 1.6 to 3.2y of both cell 
walls and whole killed cells and to 0.12 to 0.5y of 


live cells, while the guinea pigs re icted to 6.25 to 


+ 
Treat 
, P OT CW wi P OT 
None 0 1.252.5|0)0 
75, None 0 0.6 
76 None 0 0.6 0.0 
77, None 0 0.6 0:0 
82; CW 0 
83 CW O 0 oO 
4 CW O 0 
85 CW 0 
P 0.0 
g2 P 0 0 
03 0 oO 
9% WC 0.02 4 200.04 
WC 0.01 300.04 0:0 
97, WC 0.04 280.04 0 
{ 
0 
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5Oy of cell walls, 12.5y of whole killed cells, and 
0.12 to 0.5y of live cells 

After an interval of twenty-one days, these ani- 
mals, plus 2 normal rabbits and 4 normal guinea 
pigs, were injected intradermally with 20y of cell 
walls of H37Ra-22. Normal guinea pigs, normal 
rabbits, and guinea pigs previously given proto 
plasm failed to develop lesions within forty-eight 
hours. All of the guinea pigs previously sensitized 
with live cells, whole killed cells, or cell walls had 
to 20 Xk 18 mm 


lesions measuring 11 x 11 mm 


Reactions in rabbits measured 15 * 15 mm. to 


23 X 20 mm. 

Specificity of De layed Reactions to Protoplasm 
in Guinea Pigs Infected with M 

(H387Rv) 


Tuberculosis 


Guinea pigs were infected with a virulent strain 
of M. tuberculosis (H37Rv) by exposure to aero- 
sols containing varying concentrations of bac- 
teria. Guinea pigs Nos. 1 to 3 received the small- 
est number of organisms, Nos 
fivefold Nos. 7 to 9 
twenty-five—fold The 


tested for sensitivity twenty-three days after in- 


{to é received a 
number, and rect ived a 


exposure. animals were 
fection by intradermal injection of 25y of proto- 
plasm from M. butyricum or M. tuberculosis 
(BCG) De- 


layed reactions to protoplasm of M. tuberculosis 


The results are shown in table 7 


occurred in all injected animals, but were some- 
what smaller in the animals infected with the 
largest dose of organisms. The reactions to proto- 
plasm of M. buturicum were not severe, and no 


edema or induration could be detected 


DISCUSSION 


Mechanical disruption of M. butyricum and 
M. tuberculosis, followed by differential centrifu- 
gation of the disruption products, yields a proto- 
plasmic fraction which, even in doses approxi- 
mating 1,000y, is not capable of producing lesions 
in the skin of normal rabbits or inducing delayed 
hypersensitivity. This disruption also yields a 
cell-wall fraction which, in the order of ly, is 
capable of producing lesions in the skin of normal 
rabbits and inducing hypersensitivity. Examina- 
tion of the preparations by electron microscopy 
indicated that the protoplasmic fractions were 
not contaminated with particulate cell-wall frag- 
ments. The degree of contamination of proto- 
plasm with cell walls must be less than 0.1 per 
i greater degree of contamination 


cent tor, i 
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TABLE 7 
Reactions IN GuINEA Pics Inrectrep 
BY AgRoso_ts oF M. Tupercutosis (H37Ry 
and Testep 23 Days Laver By INTRADERMAL 
INJECTION OF 25) OF PROTOPLASM oF M 
Butyricum or M. 


M. Tuberculosi 
Protoplasm 


Butyricum 
Protoplasm 
Animal 


Number | Infected 


Thick 


Diameter 
ne ss* 


lameter 


10 
11 
12 
* Induration measured with a “‘Schnelltaster 
H Cc Kroplin, Hessen, Germany 


were present, protoplasmic fractions would pro 
duce lesions in normal rabbits. 
Raffel (9) (14) that 


another factor in addition to protein was needed 


and Choucroun noted 
to induce delayed hypersensitivity in guinea pigs 
This 
which was later isolated and termed wax D (10) 
Studies by White and his co-workers (15, 16) in 


factor was considered to be a glycolipid 


dicate that the responsible factor is either wax D 
or a complex present in delipidated cell walls 
which consists of “firmly bound lipids,” and a 
peptide made up of alanine, glutamic acid, and 


These 


shown by Cummins and Harris (17) to be essen 


diaminopimelic acid amino acids were 
tial constituents of bacterial cell walls. 

The data accumulated in 
show that this factor is located in the cell walls 
of M. butyricum and M. tuberculosis (BCG and 
H37Ra), but give no evidence as to the state in 


which it exists. 


the present study 


Freund and Stone (10) discussed various rea 
sons why heat-killed tubercle bacilli are more ac- 


tive than wax D in inducing aspermatogenesis 


and iso-allergic encephalitis in guinea pigs. The 
possibility was considered that wax D loses activ- 
ity during the course of purification. Under the 
conditions employed in the present experiments, 
it was found that isolation of cell walls from in- 
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tact living organisms by mechanical means did 
not decrease the ability of cell walls to produce 
lesions in rabbits, for cell walls were at least as 
active as whole killed cells in evoking lesions in 
both normal and sensitized animals 

Animals sensitized with cell walls of M. tuber- 
culosis react to later intradermal injections of cell 
walls, protoplasm, whole bacilli, OT, and PPD 
It would be surprising to find that the proteins of 
protoplasm and cell walls of M. tuberculosis were 
so different that protoplasm would not react in 
in animal sensitized to cell walls. Animals sensi- 
tized with cell walls of either M. butyricum or 
Vv. tuberculosis respond with delayed reaction 
similar amounts of 


to intradermal injection of 


homologous and heterologous cell walls, but to 
widely different amounts of homologous and het 
erologous protoplasm. It is apparent from such 
results that cell walls of the organisms in question 
which closely related, 


materials are 


whereas the protoplasmic fractions contain spe 


contain 


cific constituents 


SUMMARY 


M ycobac- 


tube rculosis injects d 


\ pproximately ly of cell walls of 


ind M 


into normal rabbits produces a 


terium butyricum 
intradermally 
lesion 
Rabbits injected intradermally 
VM. butyricum or 10y of M. tuberculosis cell walls 


with 2.5y of 


develop hypersensitivity to cell walls, protoplasm 


ind, in the case of tubercle bacilli, to OT and 
PPD as well. Delayed reactions elicited by proto 
plasm are similar to those given by OT and PPD 
Reactions induced by cell walls and killed whole 
cells are far more intense and persistent. Proto 
plasm fails to produce lesions when injected in 
tradermally into normal rabbits or to sensitize 
rabbits to subsequent injections of cell walls or 


rotoplasm. The substances in cell walls responsi 


ble tor the production of local reactions are re 


sistant to exposure to ether, formalin, and phenol 
for forty-five minutes 
cell 
walls of M. tuberculosis become allergic to subs 


and to heating at 75°C 

Guinea pigs injected intradermally with 
quent injection of such material. Rabbits sensi- 
tized with cell walls of M. tuberculosis ck velop 
delayed reactions to similar amounts of cell walls 
of M Rabbits 
sensitized with cell walls of M. tuberculosis or M 


tuberculosis and M. butyricum 


butyricum react in a specific manner when de- 
layed reactions are elicited with heterologous or 
homologous protopl ism. 
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SUMARIO 


Cutirreacciones Producidas en los Conejos 
por las Parede x Celulare sy el Protoplasm 
del VW ycobacte rium T ube rculosis vi del 
VW. Butyricum 


Aproximadamente ly de las paredes celulares 
del Mycobacterium butyricum y del M. tuberculosis, 
inyectado intradérmicamente en conejos nor 
males, produce una lesién 

Los conejos a los que se inyectan intradérmi 


ecamente 2.55 


de las paredes celulares del M 
butyricum o 105 de las del M 


festaran hipersensibilidad a las paredes celulares, 


tuberculosis mani 


il protoplasma y, tratandose de los bacilos tuber 


culosos, igualmente a la TA y al DPP. Las reac 


ciones tardias provocadas por el protoplasma son 
semejantes a las ocasionadas por la TA y el DPP 
Las reacciones inducidas por las paredes celulares 
células matadas son mucho més 


v las integras 


intensas y persistentes. El protoplasma no pro 


duce lesiones cuando se inyecta intradérmica 


mente en conejos normales ni sensibiliza a los 


conejos a subsiguientes inyecciones de paredes 
celulares o protoplasma. Las substancias conte 
nidas en las paredes celulares que ocasionan la 
produccién de reacciones locales son resistentes a 
la exposicién al éter, a la formalina y al fenol y a 


la calefaccién a 75°C. durante cuarenta y cinco 
minutos 

Los cobayos a los que se inyectan intradérmi 
camente paredes celulares del M. tuberculosis se 
vuelven alérgicos a la inyeccién subsiguiente de 
dichas materias. Los conejos sensibilizados con las 
paredes celulares del M. tuberculosis manifiestan 
reacciones tardias a cantidades semejantes de las 
tuberculosis y del M. bu 
tyricum. Los conejos sensibilizados con las paredes 


celulares del M. tuberculosis o del M 


reaccionan especificamente cuando se provocan 


paredes celulares del M 
butyricum 


reacciones tardias con protoplasma heterdlogo u 


homdlogo 
Resumi 


Réactions cutanées produit s chez des lapins 
par les parots cellulatres et le protoplasme 
de Mycobacterium Tuberculosis et de 
VW. Butyricum 


\ peu pres ly de parois cellulaires de V ycobac 
tertum butyricum et tube rculosis, injecté dans 
le derme de lapins normaux, produit une lésion 

Les lapins A qui on a injecté dans le derme 2,54 
de parois cellulaires de M. butyricum ou 10y de 
VW. tuberculosis développent une hypersensibilité 
aux cellules pariétales, au protoplasme, et, dans 
le cas des bacilles tuberculeux, A OT et PPD aussi 


Des réactions retardées suscitées par le proto 
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plasme sont semblables a celles données par OT 
et PPD. Les réactions suscitées par les parois cel 
lulaires et les cellules entiéres tuées sont beaucoup 
plus intenses et persistantes Le protoplasme ne 
réussit pas A produire des lésions quand on |’in 
jecta dans le derme de lapins normaux ou de 
lapins sensibilisés par des injections ultérieures 
de parois cellulaires ou de protoplasme Dans les 
parois cellulaires, les substances responsables de 
la production de réactions locales sont résistantes 
a l’exposition A l'éther, au formol, au phénol, et a 
une chaleur de 75°C. pendant quarante cing minu 
tes 

Des cobayes A qui on a injecté dans le derme des 
cellules pariétales de M. tuberculosis deviennent 
allergiques A une injection ultérieure d’un tel pro 
duit. Des lapins sensibilisés avec des cellules pa 
riétales de M. tuberculosis développent des réac 


tions retardées A des doses semblables de cellules 


pariétales de M. tuberculosis et de M. butyricum 


Des lapins sensibilisés avec des cellules pariétales 
de M. tuberculosis ou de M. butyricum réagissent 
d’une maniére spécifique, quand des réactions re 
tardées sont suscitées avec un protoplasme hétéro 
logue ou homologue 
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CIRCULATORY AND VENTILATORY DYNAMICS IN 
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INTRODUCTION 


Recognition of full-blown, far advanced cases 


of alveolar-capillary membrane block syndrom 


has become relatively simple matter in a 


laboratory 


the 


we ll-« quippe d 
Marked 
normal 
be 


evanotic patients the cause of the 


ulmonary function 
I 


desaturation 
ol 


irterial in 


ventilation as a sign this can easily 


recognized, even clinically. However, in non 


patient’s sever 
dyspnea may not be readily 


be 


ipparent clinically, 
the 
dif 
the 


ind may indeed recognized only with 


finding of a wide alveolar-arterial oxygen 


ference and decreased diffusing capacity of 


lung for either carbon monoxide or oxy gen 


This type of diffusion impairment has been 


described in association with granulomatous 


diseases of the lungs, such as Boeck’s sarcoid 


berylliosis, and nonspecific inflammatory granu 
ot conditions 


though several studies have appeared describing 


lomatosis, as well as in a multitude 


manifested primarily by pulmonary fibrosis 


the aberrations in pulmonary function studies in 
these ¢ (1 ittention has been paid 


to the related hemodynamic ilterations, either at 


3). little 
rest or exercise. Since any pulmonary disease n 
involve not only lung tissue but may also directly) 
ilter pulmonary vascular characteristics « 


duce the total vascular bed, combined pulmonary 


ind hemodynamic studies should provide a mor 


complete understanding of the altered physiology 


in su h cases The pre sent re port provide s suc! 


detailed combined cardiopulmonary studies, and 


in addition presents an attempt at correlation o 
these with histologic evaluation 


studies special 


of lung biopsy specimens 
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MATERIALS AND METHODS 


Seven patients ranging in age from eighteen to 
fifty-eight were studied; 4 were males and 
3 were females. Anthropometric data and ana- 
tomico-clinical diagnoses are presented in table 1 

Maximal breathing capacity was determined by 
in open-circuit method, using a high-velocity Ru- 
ind a 150-liter Douglas bag. Collections 
made a thirty-second pe riod, duplicate 
determinations being required to check within 5 
liters. Volumes were calculated at body temperature 
ind pressure saturated with water vapor (BTPS) 

Lung and residual were de- 
termined modified open-circuit method of 
Darling, Cournand, and Richards (4). Duplicate 
studies were required to check within 5 per cent 
Predicted calculated the of 
we, height, and sex according to Baldwin, Cour- 
nand, and Richards (5). Nitrogen analysis of the 
collected gas was done on the Van Slyke mano- 
metric apparatus, and alveolar samples were ana- 
lyzed by both the Van Slyke method and a Waters 
\-6 nitrogen meter 

Exercise blood gas studies were performed on a 
motor-driven treadmill, an indwelling Riley needle 
previously having been placed in the left brachial 
Expired gas and arterial blood were collected 
during the fifth and sixth minutes 

Resting performed by 
expired gas and blood simul- 
after a period of adaptation to 
Expired gas was analyzed on the 
for oxygen and 
inalyses were required 


years 


dolph valve 


wert over! 


volumes volume 


by a 


values were on basis 


urtery 
simultane ously 
ol 
collecting 


exercise studies were 
arterial 
taneously short 
the mouthpiece 
Scholander miucrogas apparatus 
irbon dioxide Duplicate 
check within 0.04 per cent. Minute 
volume calculated at BTPS, while oxygen 
tilization and carbon dioxide production were cal- 
ilated at 0°C., 760 mm. dry (STPD) 

Oxygen content and cap of the arterial 
blood were determined on the Van Slyke apparatus 
the method of Van Slyke and Neill (6), as was 
the carbon dioxide Duplicate 
required to check within 0.25 volumes per cent 
Direct of oxygen and 
the irterial blood was determined by the Fille V, 
Gay, and Wright (7) modification of the Riley. 
Proemmel, and Franke method. Duplicate analyses 
checked within 3.0 mm. of :.ercury. Plasma carbon 
dioxide and pH were calculated from the whole 
blood carbon dioxide content, the hemoglobin ca- 


volumes 


was 


wcity 


hy 
content analyses 
were 
carbon dioxide in 


tension 


pacity, and the carbon dioxide tension according to 
the method of Van Slyke and Sendroy (8). Alveolar 
oxygen tension was calculated by the modified Bohr 


formula of Filley, Mac Intosh, ind Wright (9) 
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ANTHROPOMETRIC DATA IN SEVEN 


Number Age 


Sarcoidosis 


PATIENTS WITH 


Diagnosis 


ALVEOLAR-CAPILLARY MEMBRANE BLOCK 


Height Weight Surface Area 


pound 


biopsy 


Granulomatous fibrosis, etiology 


unknown 


Granulomatous fibrosis, 
etiology unknown 


er’s lung,’ 
biopsy 
sW Chronic 
known 
GD < M ? Sarcoidosis 
HW 
VD 5s M 


Sarcoidosis 


Diffusing capacity of the lung for carbon mon- 
oxide was determined using the steady -State exercise 
method of Filley (9). Exercise was carried out 
on a motor-driven treadmill at various speeds and 
inclinations according to patient’s exercise 
tolerance. A six-minute 
utilized whereby, after breathing room air for two 
minutes, each subject then inspired 0.025-0.035 per 
cent carbon monoxide in air for four minutes. Ex- 
pired air collection was made during the final two 
minutes in a 150-liter Douglas bag through a 
Rudolph high-velocity valve. Arterial blood was 
simultaneously withdrawn from a needle previously 
introduced into the brachial artery, and oxygen 
tension and carbon dioxide tension were determined 
as above (7). Expired gas was analyzed for carbon 
dioxide in the Scholander microgas analyzer, and 
monoxide content were de- 
termined in Beckman E2 and Model 15 infrared 
analyzers, respectively. Alveolar carbon monoxide 
tension was calculated according to the modified 
Bohr formula since the small size of the alveolar 
sample precluded its direct analysis for carbon 
monoxide in the Model 15 analyzer. Values ob- 
tained were compared with normal values for the 
various age groups determined in 
this laboratory (10) 

tight heart catheterization was performed ac- 
cording to generally accepted methods via either 
the right or left antecubital vein. Intracardiac and 
vascular pressures were measured by Statham strain 
gauge manometers and registered on either an 
Electronics for Medicine 8-channel photographic 
recorder or on the Sanborn 4-channel direc- 
writing recorder. With an indwelling Riley needle 
in the brachial artery, cardiac output was calculated 
by the Fick principle, using brachial artery and 
pulmonary artery blood samples. Exercise studies 
during catheterization were conducted with the 
patients walking on the treadmill, the tip of the 
catheter resting in the main pulmonary artery 
Arterial pressures were recorded two, four, and six 
ifter initiation of exercise, and cardiac 
determined during the sixth minuté 
Expired gas and blood samples wer: 


ach 


period of exercise was 


oxygen and carbon 


as previously 


minutes 
output 

of exercise 
analy zed as described above 


was 


fibrosis, etiology 


biopsy 


“Farm 


un OS 


biopsy 


140 


biopsy 145 
Epithelioid granulomas (biopsy 166 


Lung biopsies were obtained in 5 instances via 
open thoracotomy. Four from the lingula 
and one from the right upper lobe. A sixth patient 
had a supraclavicular lymph node biopsy. Ziehl- 
Neelsen and silver methenamine stains were used 
to search for tubercle bacilli and fungi. Periodic 
acid-Schiff was used to stain alveolar capillary base- 
ment membranes. Masson’s trichrome and Ver- 
hoeff’s and van Gieson’s stains were used to study 
larger blood vessels, connective tissue, and muscle. 
made to evaluate the 


were 


Special measurements were 
smooth muscle coat about pulmonary arteries in 
each case (11) 


RESULTS 


Ventilatory studies (table 2): Maximal breath- 
ing capacity measurements were within normal 
limits in 5 of the 7 patients and only slightly or 
Vital ca- 


nearly 


moderately decreased in the other 2 
pacities were grossly reduced in 5 and 


) Decreases in total lung 


normal in 2 
capacity paralleled the reduced vital capacities 


instances. 


in these same 5 patients, whereas normal values 
obtained in the 2 with 
Absolute residual volumes were 


were patients normal 


vital ipacities 


generally low, and in no instance did the ratio of 


residual volume to total lung capacity exceed 
37 per cent. The terminal alveolar nitrogen after 
seven-minute washout with 100 per cent oxygen 
was less than 2.5 per cent in all patients on at 
least one occasion. 

ventilation were 
striking 


testing minute volumes of 


elevated without exception, often to 
levels. This was also reflected in greatly elevated 
ventilatory equivalents for oxygen, values higher 
than 50 liters per liter of oxygen being observed 

Blood gas studies: At rest only 2 patients evi- 
denced unsaturation of peripheral arterial blood, 
and this was an inconstant feature in both, since 
n to be normally saturated at rest 


they were ser 
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TABLE 3 
Carpiac CATHETERIZATION Data at Rest AND EXERCISE 


Pulmonary Arterial 


Minute Volume 
ressure 


Case 


Number mm He min 


Rest Exercise Rest Exerc 
80/50 

50/27 

59/12 

15/0 

50/20 


21/9 


during subsequent determinations. During exer- 
cise, however, these 2 and an additional 3 sub- 
jects demonstrated definite arterial unsaturation 

The 


ibove, and also seen during exercise, resulted in 


degree of hyperventilation described 
normal or high alveolar oxygen tension. In as- 
this, 


arterial oxygen tension produced marked alveo- 


sociation with the significantly depressed 
lar-arterial oxygen tension differences in all pa- 
tients, either during the standard exercise tests 
or during cardiac catheterization exercise 

Arterial carbon dioxide tension did not exceed 
39 mm. of mercury in any patient at rest or 
41 mm. of mercury during exercise. Determina- 
tions of arterial pH showed these generally to be 
slightly alkaline, no pH lower than 7.42 being 
observed. 

Carbon monozide diffusion studies: 
tients showed marked abnormality of the diffus- 


ing capacity of the lung for carbon monoxide, 


Five pa- 


per mm. of 
normal 


ranging from 8 to 11 ml. per min 
mercury. This measurement was at low 
limits, however, in the remainder of the group 

Catheterization studies (table 3): Pulmonary 
rest was found to be only 


slightly elevated in 2 


arterial pressure at 


instances. This contrasted 
sharply, however, with the findings during ex- 
ercise. In 4 of the 6 patients who had pressure 
determinations made while walking on the tread- 
mill, elevations in systolic pressure ranging from 
50 to 80 mm. of mercury were observed. Arterial 
oxygen unsaturation was present in each of these 
4 instances, dropping to levels as low as 70 per 
cent in the patient with the highest pressure. At 
the same time, pulmonary arterial blood satura- 
tion fell as low as 25 per cent. 

testing cardiac indices were less than 3 liters 


O: Uptake 


Exercise 


Pulmonary Vascu 


terial Saturation 
Arteria — lar Resistance 


Cardiac Index 


1/min/m? per cent dyne cm/sec 


Rest Exercise Rest Exercise Rest Exercise 
92 70 
O4 
96 
97 
95 

100 
93 


140 166 


NWN & & te 


per min. per m. in all but 2 cases. During exer- 
cise, despite fourfold increases in oxygen uptake, 
2 patients failed to double their indices, 2 barely 


doubled their resting value, and only one tripled 
his original index. 

Pulmonary arteriolar resistance at rest varied 
between 85 and 264 dyne cm. sec.*, moderate 
elevations above the generally accepted normal 
level of 50 or less. Although exercise “wedge” 
pressures were not determined, the relationship 
between pulmonary arterial pressure and cardiac 
that the arteriolar 
sistance had increased in the majority of cases. 


output would suggest re- 

Anatomic findings (table 4): Alveolar septal 
changes were arbitrarily graded from absent to 
very severe. Such changes in the series were of 
two types: (a) those interposing a barrier be- 
tween alveolar capillary and alveolar space, i.e., 
interstitial inflammatory cells and edema, early 
interstitial fibrosis, development of cuboidal epi- 
thelial lining of the 
membrane thickening of alveolar capillary; and 
(b) those reducing the caliber or number of al- 


alveolar space, basement 


veolar capillaries, i.e., advanced interstitial fi- 
brosis, alveolar capillary endothelial prolifera- 
tion, space-occupying granulomas, and disruption 
of alveolar walls due to chronic, obstructive em- 
physema. All of the aforementioned changes were 
mild to severe in Cases 1-4, there being consider- 
able discrepancy in the pattern within individual 

and from (table 4). Most 
changes were mild in Case 7. The only change 


cases case to case 
which appeared minor in all cases was thickening 
of the alveolar capillary basement membrane. It 
was rare to find the width of the structure dou- 
bled. This particular change was invariably focal 
in distribution. As is common in such cases, the 
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ise Rest 
1. GP 2 0 298 1,055 
2. BQ 3 5 | 215 727 
3. CL l 302 
1 SW l 0 186 639 
5. GD 3 l 229 QOS 
6. HW 40/2 12.6 252 
7. VD 26/8 || 10.8 31.6 262 1,065 
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rABLE 4 


Anatomic CHANGES IN ALVEOLAR WALLS or LuNG Biopsy 


Case Number 1) GP B.QO 
Fibrosis 
Alveolar 

epithelial lining 
Alveolar capillary 


cuboidal 


basement mem 
brane thickening 

Interstitial edema 

Interstitial inflam 
matory cells 

( ipillary endothelial 
proliferation 

Space occupied by 
granulomas 

Disappearance of al 
veolar walls (em 
physema 

Net reduction tn « 


density 


ip 
illary 
Sarcoid Granulomatous 


Diagnostic impres 


sion hiibrosis 


ology 
known 


ibsent 
mild 
= moderate 
= severe 


= very severe 


diagnosis often proved difficult to establish. No 


tubercle bacilli or fungi were found 
Except for rare spicules in Case 2, 
The 


bronchi, bronchioles, 


refractive 
material was absent fair 
1 in Case 1, 


being distorted by 


process appeared 
and alveolar 
Peribronchial 
Many 


tore ign-body 


septa fibrosis 


small 


muscle was often hypertrophied 


granulomas were seen with giant 


cells which occasionally enclosed crystalline ma 
had 


interstitial fibrosis of 


terial. A mediastinal lymph node similar 


A diffuse, 


veolar walls was prominent in Case 2 


granulomas 
Occasional 
weregates of chronic inflammatory cells 
found. A 


giant cells contained small, bluish, laminated con 


nodular 
und foreign-body giant cells were few 
cretions, none of which had a stellate or asteroid 
In Case 


somewhat mort 


appearance interstitial fibrosis was 
localized, being found about the 
numerous granulomas. The granulomas tende: 
to aggregate in peribronchial locations and were 


Most 


ind alveo- 


associated with chronic bronchiolitis vi 


dent in Case 4 were interstitial edema 


lar wall infiltration of chronic inflammatory 


Recently deposited interstitial collagen 


SPECIMENS 


cl S.W 


Granulomas 
of lung, eti 
un 


Granulomatous ‘hronic fibro 


fibrosis etiology 


lung 


sis, 


irmer'’s unknown ology 


know n 


rarely compressed ilveolar capillaries In con- 
trast, capillary endothelial cell proliferation was 
of 


few 


prominent. Several circumscribed nodules 
lymphocytes were found, among which a 
multiple, dis- 


epithelioid granulomas were found. They 


histiocytes were mixed. In Case 7, 
crete. 
were often peribronchial in location, had central 
foci of necrosis, and seldom showed a tendency 
to heal by fibrosis. 

Pulmonary arterial changes were found which 
may be related to the hemodynamic changes pre- 
I, 2, 
muscular 


noted. In Cases and 7, smooth 
the arteries 


ind found to be hypertrophied. In 


viously 


muscle about small was 
measured 
Case 4, the intimal lining of the arteries was gen- 
erally thickened. This was due to a hyperplasia 
of endothelial cells 


were ibsent 


Pulmonary venous changes 


Discussion 
of the syndrome of alveolar- 


capillary membrane block are represented in the 


Various stages 


> 


tanging from frank 


irterial unsaturation at rest with marked dysp- 


present group of patients 
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4 + + + 0 
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nea (Case 1) to normal arterial saturation at 
rest and exercise associated with only mild dysp- 
nea (Case 7), each case represents one stage of an 
apparently continuous process leading eventually 
to pulmonary insufficiency. The common denomi- 
nator at each of these stages remains an abnor- 
mally elevated alveolar-arterial oxygen differ- 
ence. Hyperventilation with low or normal 
arterial carbon dioxide tension was generally 
seen. This has previously been noted in studies on 
alveolar-capillary block (2, 3, 12, 13). Those pa- 
tients who demonstrated marked hyperventila- 
tion at rest with associated normal arterial car- 
bon dioxide tension had abnormally high values 
for the ratio of physiologic dead space to tidal 
volume. The degree of hyperventilation both at 
rest and during exercise did not always correlate 
well with the amount of arterial oxygen unsatura- 
tion. 

As anticipated, the diffusing capacity of the 
lungs for carbon monoxide was markedly de- 
pressed in the 5 patients with the greatest clini- 
eal incapacity. An interesting contrast is seen 
in the other 2 patients, Cases 4 and 7. Exhibiting 
only minimal clinical disability, these patients 
demonstrated diffusing capacities which, although 
lower than might be expected, were nevertheless 
within normal limits for this laboratory. Ana- 
tomic changes were found in all of the cases 
which might be related to the alveolar-capillary 
membrane block, i.e., lesions which constituted 
a barrier between alveolar-capillary and alveolar 
space and lesions which reduced the alveolar- 
capiilary bed. A quantitative correlation of these 
changes with physiologic alterations was not al- 
ways possible (Case 4). This can be attributed 
to two factors: the biopsy specimens were prob- 
ably not always representative of over-all pul- 
monary structural alterations, especially in such 
a disorder as Boeck’s sarcoid (Case 1); and the 
types of anatomic changes found varied from 
case to case. The individual capacities of the 
various lesions to alter gaseous exchange have 
never been measured. 

It was evident from the ventilatory studies and 
functional fluoroscopy that obstructive disease 
was not a significant feature in these cases, and 
it seems unlikely, therefore, that the elevated al- 
veolar-arterial differences related to 
ventilation-perfusion imbalance 
tures of obstructive emphysema were found in 


seen are 


Anatomic fea- 


only 2 biopsies, and these features were not ad- 
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vanced. Other structural changes such as fibrosis 
and interstitial edema probably contributed to 
such evidences of pulmonary restriction as low- 
ered total lung capacities and reduced vital ca- 
pacities in 5 members of the group. 

Changes in pulmonary arterial pressure and 
cardiac output are of particular interest in this 
group, especially those associated with exercise. 
Treadmill exercise was chosen for use during the 
cardiac catheterization procedures because of its 
known value in producing and maintaining a pre- 
dictable steady state (14). The effects of exercise 
on the pulmonary arterial pressures and cardiac 
output in the upright position seemed worthy of 
study and more applicable to evaluation of the 
altered dynamics exhibited by the patients in 
their everyday lives, particularly since it is known 
that pulmonary arterial pressure and perhaps 
cardiac output are decreased in the upright as 
compared with the recumbent position (15-17). 

As seen in table 3, although pulmonary arterial 
pressures were normal or upper normal at rest, 
the patients with significant clinical disability 
showed marked elevations in pressure which ap- 
peared to parallel the level of arterial oxygen un- 
saturation during exercise. These patients, re- 
sembling in their responses those of Blount with 
emphysema (18), showed inadequate augmenta- 
tion of cardiac output when compared with oxy- 
gen uptake. This is strikingly characterized in 
the patient of Case 1 whose arterial oxygen satu- 
ration dropped to 70 per cent during exercise 
Once again, the patients of Cases 4 and 7 dem- 
onstrated normal responses, maintaining pulmo- 
nary arterial pressures at normal levels and in- 
creasing their cardiac indices adequately. 

Relating the changes in pulmonary arterial 
pressure to the diffusing capacity of the lung 
for carbon monoxide (figure 1), it is interesting 
to speculate on what the relationship might be 
between the exercise diffusing capacity and the 
total vascular resistance. A relationship between 
impaired oxygen diffusion and a diminished cap- 
illary bed has been previously alluded to by 
Luchsinger (1, 19). Difficulties arise in that the 
segments of the lesser circulation involved in this 
increased resistance to blood flow have not yet 
been identified. It is possible that hypoxemia, so 
often associated with exercise in these cases, was 
responsible for the increased pulmonary arterial 


pressure. The medial smooth muscle hypertrophy 
found in the smaller pulmonary muscular arteries 
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and pulmonary arterial systolic pressure during 


in many of these cases would support this view 
(20). Nevertheless, final resolution of the prob 


lem awaits individual evaluation of the various 
ilterations known to be present in the pulmonary 


circulation of such persons 


SUMMARY 


The ventilatory and circulatory interrelation 
ships in 7 patients with various degrees of alveo- 
lar-capillary membrane block are presented. The 
histologic changes demonstrated in lung biopsies 
are considered with respect to the clinical and 


iltered physiologic findings 
SUMARIO 
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Se presentan las interrelaciones ventiladoras y 
circulatorias en 7 sujetos que padecian en mayor 
o menor grado de bloqueo de la membrana alvéolo 
capilar Se discuten las alteraciones histolégicas 
observadas en las biopsias pulmonares con refe 
los fisiolégicos 


rencia a los hallazgos clinicos y 


ilterados 
ResUME 
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blocage de la membrane alvéolo-capillaire 


Les auteurs présentent les interrelations venti 


latoire et circulatoire chez 7 malades ay unt des 


degrés variés de blocage de la membrane alvéolo 
capillaire. Les auteurs discutent les changements 
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xercise. Normal range is indicated 
histologiques démontrés dans les biopsies pulmo 
naires en ce qui concerne les données cliniques et 


les altérations physiologiques 
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THE CLINICAL EVALUATION OF BRONCHOSPIROMETRY' 


With Special Reference to Posture and Exercise 
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INTRODUCTION 


The position and value of bronchospirometry 
in clinico-physiologic studies of the lung function 
and functional reserves have been widely dis- 
the 


examination, 


variations in 


the 


Through posture of 


during 


cussed 
the 
have 
ibove that which has been attained in broncho- 
the 


patient ittem pts 


been made to gain information over and 


spirometry in the supine position in con- 
ventional way 

The aim of the 
help ot avy tilable data 


some of the present w riters’ own investigations, 


the 


and 


present paper is, with 


from the literature 


to throw some light on the way in which broncho- 


should suitably be carried out in 


work 


examinations 


spirometry 


pr ictical 
We fhod 


port nave 


clinical 
The 


heen 


cited in this re- 
ilso those of our 
the 


Variation 


us have 
studies deseribed in this 
part Carlens’ catheter (1) 
of this type. A double 
oxygen in the 


irnied 


own paper, lor most 


with or some 


spirometer has been used 


witu pure bells at the beginning of 
the examination 


EARLIER INVESTIGATIONS 


1934 Bjérk- 
lateral position in the 
of the 
4s compared with 


Bronchosm mg reat In 


2) showed tha 


ometry du 
in the 
entage 
total metion im 


man 
state of rest the pere share lower lung 
re used 
that in t supine This has been verified 
for healthy subjects (3, 4) as well 
with pulmonary 5, 6) 

It has shown that the 
in a healthy lung during rest is displaced more to 
the basal hange of from the 


supine to the st position (7). Some 


in the 
position 
is lor patients 
disease 
ilso been oxygen uptake 
parts on 
nding 
rometry in upright position in 


posture 
writers 
advocate bronchost 


work has been 


during 
by \ 1 wr rs (3, 8 10) th 


position doe not 


shown moderate 


exercise in ne supine considera- 
bly change the listribution of the oxygen uptake 
between the lungs as compared with rest. Bergan 
hat the change in distribution pro- 
to lateral 


t to a large extent is abolished by 


(5) has shown 
duced by 


position during res 


turning the itient from supine 


Clinics, Karolinska Sjukhu- 
Siéderby Hospital, Uttran 2 


From the Thor wk 
Stockholm; and 
pr. Stockholm, Sweden 


15, 1960) 


exercise. He has, however, not stated the work- 


load used 


OBSERVATIONS 


Bronchospirometry has been applied as well 
in the supine as in one lateral position in the 
case of 4 patients with different pulmonary dis- 
ease. In none of these cases was there reason to 
suspect pulmonary hypertension. In the lateral 
position the ventilation and oxygen uptake were 
first determined during rest, and then during 
light work with the cycle-ergometer with one or 
two loads for three minutes each after the attain- 
ment of A work-load of up to 
100 kg. per min. was tolerated rather well, but 


a steady state 


higher loads resulted in troublesome stenotic 
respiration. The examinations were carried out 
with oxygen in the spirometers and with the 
largest catheter. In addition to this, 
ordinary spirometry with determination of the 


vital capacity, total lung capacity, and residual 


size of 


volume was carried out in all cases. Further, the 
maximal breathing capacity and the physical 
working capacity were determined. For the test- 
ing of physical working Sjéstrand- 
Wahlunds’s method with cycle-ergometry was 


used (11, 12) 


capacity 


Case 1.G. R a 3l-year-old-male, with a 
diagnosis of bilateral bronchiectasis. His vital ca- 
pacity (VC) was 3.29 liters; total lung capacity 
TLC), 584 liters; RV/TLC, 33 per cent; maximal 
breathing capacity, 69 liters per min. His physical 
working capacity was 800 kg. per min. (table 1) 

The ventilation only slightly changed on 
transition from the supine to the left lateral posi- 
During work (300 kg. per min.), it increased 

three times, chiefly in the lower lung. The 
total oxygen uptake increased somewhat on chang- 
ng from the supine to the left lateral position; 
during work the oxygen uptake increased a further 
three to four times. The relative oxygen uptake was 
24 per cent on the left side in the supine position 
during rest. In the left lateral position the oxygen 
uptake increased in the lower lung to 35 per cent 
During work in the left lateral position, the share of 


was 


was 


tion 


ibout 


the left lung in the oxygen uptake again sank and 


became 25 per cent, and this despite an increase of 


the relative ventilation from 30 to 35 vm 


i 
selected cases (6§—9 
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TABLE 1 


BRONCHOSPIROMETRY IN CASE |! 


Working 


esting 
R & 300 kg./min 


Supine Left Lateral Left Lateral 


Per 


Cent 


Per 
Cent 


Per 
Cent 
Total 
Liters 
Min 


Total 
Liters 


Min 


Total 
Liters 
Min 


= fo 4 


Oxygen con 0.226 76/24 0.2756535 0.960 7525 
sumption 
Ventilation 6.2 7030 6.3 7030.17.2 (65:35 


TABLE 2 
BRONCHOSPIROMETRY 


Working 


200 min 


Resting 


Kg 


Supine Left Lateral Left Lateral 


Oxygen con 0.264 5248) 0.3303664 1.1105050 
sumption 
Ventilation 9 475314.7 (43.57 


5.8 (55/45) 5 


E. N with a 
diagnosis of sarcoidosis. His vital capacity was 4.58 
liters; total lung capacity, 5.65 liters; RV/TLC, 21 
cent; maximal breathing capacity, 100 liters 
min. His physical working capacity 800 
min. (table 2) 

On transition from the supine to the left lateral 
position, the ventilation remained practically un- 


Case was a 35-year-old male 


pel 
pe r was 


kg 


per 


rABL 
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Oxygen con 
sumption 
Ventilation 
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it in- 
lower 


changed. During work (200 kg. per min.) 
creased two to three times, chiefly in the 
lung. The total oxygen uptake increased somewhat 
on changing the patient from the supine to the left 
lateral position; during work it increased further 
three to four times 

The relative oxygen uptake was normally dis- 
tributed in the supine position during rest with a 
value for the left lung of 48 per cent. On changing 
the patient to the left lateral position, the share 
of the left lung in the oxygen uptake increased to 
64 per cent. Jn the 


sition, it was again reduced to : 


working test in the lateral po- 


50 me cent, dé spite 
increased relative ventilation 


Case 3. KS. was a 40-year-old male with a 
diagnosis of right-sided pulmonary tuberculosis 
His vital capacity was 4.22 liters; total lung ca- 
pacity, 5.84 liters; RV/TLC, 38 per cent; maximal 
breathing capacity, 124 liters per min. His physical 
working capacity was 950 kg. per min. (table 3) 

The total ventilation was not changed on tran- 
sition from the supine to the right lateral position 
During work (200 and 400 kg. per min.) it in- 
creased 3 to 4 times. In the supine position during 
rest the relative ventilation in the right lung was 
46 per cent. It did not change on transition to the 
right lateral During work (200 kg. per 
min.) in the right lateral position the relative ven- 


position 


tilation in the right lung increased to 57 
There 


per cent 
ventilation 
when the load was increased to 400 kg. per min 
The total oxygen uptake slightly on 
transition from the supine to the right lateral po-. 
sition during rest. During work it increased three 
to four times 

In the supine position during rest the relative 
oxygen uptake was 38 per cent on the right side 
In the right lateral position the uptake increased 
to 50 per cent. At pe cork the 
right lateral position, the share of the right lung 


was the same distribution of the 


increased 


200 kg min in 
in the oxrygen uptake decreased to 45 per ¢ aud 
at kg pe? ul 


despite mcrease 


UU min. work was 44 Te cent, 


in the relative ventilation 


Working 
200 ke 


min 


Right Lateral 


| | 
= 
IN 2 
Per Per Per 
Ce Cent Cent 
rotal | Total | “ Total 
Liters Liters Liters 
Min - Min Min 
3 
TRY IN Case 3 
Supine Right Latera _ Right Latera 
Tota Per Cent Tota Per Cent Tota Per Cent Tota Per Cent 
Liters Lite Liters Liters 
n ‘ ir r 
M Right Left i Right Left M Right Left Mi Right Left 
po 0.260 38 62 0.280 50 50 1.000 15 55 1.130 i4 56 
6.9 16 4 6.8 16 54 18.2 57 43 21.7 57 43 
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TABLE 4 


BRONCHOSPIROMETRY 


Supine 


Per Ce 
Per Cent \Total 


Liters 


\ 
Right Left fin 


(Oxygen con 
sumption 
Ventilation 


Case 4. O.O. was a 19-year-old male with a diag- 
nosis of right-sided pulmonary tuberculosis. His 
vital capacity was 5.65 liters; total lung capacity, 
6.92 liters; RV/TLC, 18 per cent; maximal breath- 
ing capacity, 199 liters per min. His physical work- 
ing capacity was 800 kg. per min. (table 4) 

In this total ventilation decreased 
slightly on transition during rest from the supine 
position to the lateral position. During work (200 
and 400 kg. per min.), the total ventilation in- 
creased three to four times. In the supine position 
relative ventilation on the right side 
was 44 per cent. On transition to the right lateral 
position, it rose in the lower lung to 51 per cent 
During work (200 kg. per mun.), it 
13 per cent in contradistinction to what happened 
in the 3 previous cases. The distribution remained 
during work of 400 kg. per The 
total oxygen uptake increased somewhat on transi- 
tion from the supine position to the right lateral 
position during rest. During work it increased up to 
The relative oxygen uptake in the 
supine during rest was 51 per cent on 
the right side. On transition to the right lateral 
position, it increased in the lower lung to 59 per 
During work (200 kg 

ight lung in the oxygen uptake de: 


cent and during work (400 kg. per 


case the 


it rest the 
decreased to 


the same min 


times 


position 


cent per min.), the share 


of the eased 


to 47 per min.) 


it decreased to 54 per cent 


Thus, in all 4 cases the relative oxygen uptake 
in the lower lung increased on transition from the 


supine position to the lateral position. During 


work the share of the lower lung in the oxvgen 


uptake again diminished, and the distribution 


approached th if observed in the su pine position 


during rest. In 3 cases the relative ventilation 
in the lower lung increased during work at the 
same time as the oxygen uptake showed a de- 
and the 


oxygen uptake in the lower lung diminished dur 


crease. In one case both the ventilation 


ing work 
The result of these investigations supports the 


Right Latera 


Per Cent 


IN Case 4 


Working 


200 kg./min 400 kg 


Right Lateral Right Lateral 


Per Cent Total Per Cent 
Liters 
Min 


Total 
Liters 


Min 


Right Left Right Left 


0.970 57 ‘ 1.260 


13.8 17.9 


assumption that hydrostatic factors play a con- 


siderable role in the increase of the oxygen 
uptake in the lower lung on transition from the 
supine to the lateral position. In order to try 
to test this hypothesis further, bronchospirome- 
patient with considerable 


try was done on a 


pulmonary hypertension 


5. P.N. was a 15-year-old male with a diag- 
nosis of pulmonary hypertension. The pulmonary 
irterial pressure was 134 systolic and 19 diastolic in 
mm. of mercury (table 5) 

In the left lung during rest in the supine position 
the relative ventilation was 34 per cent. In the 
lateral position it increased to 38 per cent. The 
right lung, which in the supine position accounted 
for 66 per cent of the ventilation, increased its 
share to 75 per cent when the subject was in the 
right lateral position. The relative oxygen uptake 
24 per cent) in the supine position during rest 
was considerably lower than normal in the left lung 
In the left lateral position, the relation was com- 
pletely unchanged, and the increase in the oxygen 
uptake that usually occurred in the lower lung 
in the lateral position was absent in this case. Nor 
increase in the oxygen uptake of 


Case 


was there any 
TABLE 5 


BRONCHOSPIROMETRY IN Case 5 


Resting 


Supine Right lateral Left lateral 


Per 


Oxygen con 
sumption 
Ventilation 
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Resting 
min 
Total 
0.204 51 49 0.324 59 41 ee 54 16 
5.8 14 56 5.0 51 19 43 57 
fl 
Per Per 
Total | Tota | | 
Liters Liters Liters | 
Min. |= Mir = Min. | + 
—4 = = 
0.245/76)24) 0.245/72)28) 0.250624 
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the right lung when the patient was placed with this 
side downward; instead, a slight decrease was reg- 
istered. With this pronounced hypertension, the 
hydrostatic pressure in the pulmonary circulation 
was without importance. This is in accordance with 
the findings of Berglund in cases of pulmonary hy- 
pertension (13). 


DISCUSSION 


Miller and co-workers (14) 
siderable change in the relative function of the 


stress that con- 


two lungs may occur in the lateral position as 
compared with the change in the supine position. 
The relative changes which occur in the lungs 
when a lateral position is assumed are functions 
of both lungs rather than a reflection, primarily, 
of the characteristics of the one lung under par- 
ticular scrutiny. They also emphasize that the 
physiologic mechanisms responsible for the 
changes in alveolar blood flow and alveolar ven- 
tilation are not clearly understood 

On transition from the supine to the lateral 
position during rest, the oxygen uptake gen- 
erally increases more than the ventilation in 
the lower lung, a circumstance which is ascribed 
to the hydrostatic factor. But as it is now known 
that the functional residual capacity is strongly 
inereased in the upper lung (4, 14, 15), a parallel 
might exist between alveolar ventilation and oxy- 
gen uptake. However, in the present study, the 
work experiments in the lateral position contra- 
dict this assumption. In 3 of the cases of ap- 
parently normal pressure conditions, the oxygen 
uptake diminished at the same time as the ven- 
tilation increased. In the case of pulmonary hy- 


pertension, the ventilation increased in both lat- 


eral the lower lung without the 
oxygen uptake’s being affected. 

Apart from the probability that the hydro- 
static factor makes itself least felt in the supine 
position, it is known that both minute volume 
and diffusion capacity are greater in this position 
than when the patient is sitting. This suggests 


a more uniform distribution of blood or an in- 


positions 


crease in pulmonary capillary volume in the 
supine position (16). 

In forming a clinical opinion, e.g., 
advisability of operation, the maximal reserves 


as to the 


existing in the lungs should be ascertained, and 
the basal resting function is not of immediate 
interest. To a certain extent, the functional 
reserve in both lungs may be assessed with the 
help of an investigation of the maximal breath- 
ing capacity, study of the reaction to work- 
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load, analyses of arterial blood during rest and 
work, and study of the diffusion capacity during 
rest and work. Moreover, when assessing each 
lung separately, interest is not primarily focused 
on the resting function, but on the maximal re- 
serve that can be counted on. 

The differences in the distribution of the total 
oxygen uptake according to body position dur- 
ing rest seem to diminish or to be suspended by 
work with its increase in the circulation of blood 
in the lungs. Thus, bronchospirometry in dif- 
ferent body positions only provides extra data 
concerning the conditions that obtain during 
rest or light work, but does not reveal the dis- 
tribution of the maximal] reserves for the oxygen 
uptake. The percentage distribution of the oxy- 
gen uptake during rest in the supine position, on 
the other hand, appears to reflect the conditions 
during work rather accurately, and broncho- 
spirometry during rest in the supine position thus 
gives good information concerning the distribu- 
tion of the functional reserves between the two 
lungs. 

It is impossible to perform a maximal or even 
submaximal work with bronchospirometry with- 
out the experimental results being distorted by 
the resistance in the catheter, by the unpleasant- 
ness of working with an inserted catheter, et 
cetera. Even bronchospirometry during light or 
moderate work is trying, and is scarcely justified 
as a routine clinical method, since it is known 
that the distribution of the oxygen uptake be- 
tween the two lungs remains unchanged during 
rest and work in the supine position. Similarly, 
bronchospirometry in different positions does not 
seem to yield information of sufficient value as 
compared with bronchospirometry during rest in 
the supine position to justify the extra work en- 
tailed in these examinations. On the other hand, 
determination of the residual air or diffusion ca- 
pacity for each lung separately might possibly 
give extra information. These examinations, how- 
ever, require a complicated apparatus, which can 
at present be provided only at special clinics. But 
here, too, it is known that, at least during rest, 
changes in position have a great influence on the 
results. 

Under certain conditions, bronchospirometry 
in different positions may even be misleading. It 
is common practice, for example, to use bron- 
chospirometry to determine loss of function after 
lung operations. Birath and co-workers (8) em- 
phasize that a prerequisite for calculating func- 
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tional loss as a percentage of previous function 
is that the blood 
ventilation relationships between the two lungs 


flow (oxygen uptake) and 


the same during increased function as 


Thus, 


only bronchospirometry in the 


remain 
during rest for investigators dealing with 
such questions, 
supine position can be used. In this connection it 
should be noted that, even if the contralateral 
lung has not a normal function, there is a certain 


possibility of calculating the functional loss on 


the side to be studied is Aa percentage ot its 


preoperative function. Formulas for such calcula- 


tions have been advanced (5, 8, 17) 


SUMMARY 


Bronchospirom¢ try was carried out in 4 cases 
in the lateral as well as in the supine position. In 


examined 
light 


the lateral was 


first 


position the 
alter 


patient 


during rest and, this, during 
work 

Both the relative oxygen uptake and the rela- 
tive ventilation in all of these cases increased in 
the lower lung on transition to the lateral posi- 
tion. During work in the lateral position the share 
of the lower lung in the oxygen uptake diminished 
again and approached the uptake for the supine 
position during rest; and this despite the fact 


that, in 3 of the cases, the relative ventilation 
at the same time further increased in the lung 
in question. In one patient with pulmonary hy- 
pertension, on the other hand, it was not possibl 
with bronchospirometry to show any position 
conditioned changes in the oxygen uptake. These 
observations support the assumption that hy 
drostatic factors play a main role in the increas 
of the oxygen uptake in the lower lung on transi- 
tion from the supine to the lateral position. Bron- 
chospirometry in different body positions seems 
only to give extra information on the conditions 
obtaining during rest, not additional information 


on the distribution of the oxygen uptake reserves 


SUMARIO 


La J esti preciac tén Clinica de la Bron ospirometria 
a Particular a la Postura 


al E ercicio 


con Re feren 


| n 4 casos, se llevé a cabo la bron ospirome i 


tri 
tanto en la posicion lateral como en la supina I n 


la posicién lateral, se examiné al enfermo primero 


durante el reposo y después durante el tr abajo 
liviano 
Tanto la 


ventilacion 


toma relativa de oxigeno cuanto i 


relativa aumentaron en todos estos 
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casos en la porcién inferior del pulmén al pasar a 
la posicién lateral. Durante el trabajo en la posi- 
cién lateral disminuyé de nuevo la participacién 
de la porcién inferior del pulmén en la toma de 
oxigeno, aproximandose a la toma observada en 
la posicién supina durante el descanso; sucediendo 
esto a pesar de que, en 3 de los casos, aumentdé 
1un mds al mismo tiempo la ventilacién relativa en 
enfermo 


el pulmén afectado. En cambio, en un 


que tenia hipertensién pulmonar, no fué posible 
descubrir con la broncospirometeria ninguna al 
teracién regida por la posicién en la toma de oxi 
geno Apoy an estas observaciones la suposicién de 
que los factores hidrostéticos desempefian un pa 
pel principal en el aumento de la toma de oxigeno 
en la porcién inferior del pulmén al cambiar del 
lescibito supino al lateral 

La broncospirometria ejecutada en diversas po 
siciones del cuerpo no parece hacer mas que apor 
tar mayor informacién sobre las condiciones que 
reinan durante el descanso, pero no sobre la distri 


bucién de las reservas para la toma de oxigeno 
{ESUME 


L ’évaluation cliniq ue de la bron hospirométr en 
considérant spécialement la position 


et l’exercice 


Les auteurs pratiquérent la bronchospirométrie 
dans quatre cas, dans la position couchée aussi 
bien que dans la position latérale. Dans la position 
latérale, le sujet fut examiné d’abord au repos, et, 
aprés ceci, pendant un travail léger 

La consommation relative d’oxygéne ainsi que 
la ventilation relative augmenta dans tous les cas 
dans la inférieure du lors du 


partie poumon 


changement en position latérale. Pendant le tra 
vail en position latérale, la participation de la 
partie inférieure du poumon, dans la consomma 
tion d’oxygéne, diminua encore et se rapprocha 
de la consommation en position couchée au repos, 
et ceci en dépit du fait que, dans 3 des cas, la ven 
méme moment, s’accrut da 


tilation relative, au 


vantage dans le poumon en question. Chez un 


malade avee hypertension pulmonaire, d’un autre 
coté, on ne put pas montrer, par bronchospiro 
par la 
Ces 


métrie, aucun changement conditionné 


position dans la consommation d’oxygéne 


observations confirment la supposition que des 
facteurs hydrostatiques jouent un réle principal 
lans l’augmentation de la consommation d’oxy 
géne, dans la partie inférieure du poumon, dans 
le changement de la position couchée a la position 
latérale 

La bronchospirométrie dans différentes posi 
tions du corps semble donner seulement des infor- 


mations supplémentaires sur les conditions obte- 


| 
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au repos et non sur la distribution des 


réserves pour la consommation d’oxygéne 
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THE PATHOGENICITY OF ISONIAZID-RESISTANT, CATALASE-NEGATIVE 
TUBERCLE BACILLI FOR THE SILICOTIC HOST (GUINEA PIG)':*:* 
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INTRODUCTION 


In studies conducted by Gardner (1), it was 
established that the attenuated strain of tubercl 
bacilli R1 as RIRv (2, 3) 


injected normal 


(now known when 


subcutaneously into guinea 


pigs, produced gross visible lesions only in the 


local lymph nodes adjacent to the site of inocula 
tion. When administered by inhalation, it pro 
voked the 
tubercles in the subpleural region of the lung 
As a rule, these 


resolution and disappear after 


formation of a limited number of 
and in the hilar lymph nodes 
lesions heal by 
twelve to eighteen months, but the associated 
tuberculin usually 
then 


contrast, 


sensitivity to persists for 


gradually decreases in 
pigs 


silicosis, if 


longer intervals, 
well 


this 


intensity. By guinea with 


established pulmonary given 


same strain either subcutaneously or by in 


halation, usually succumb with widespread 


chronic silicotuberculosis. Lung tissue containing 
large numbers of tubercle bacilli removed from 
such animals fail to produce progressive disease 
when subinoculated into normal guinea pigs 
\s it is a well-established fact that isoniazid 
resistant, catalase-negative tubercle bacilli will 
not generally produce fatal disease when given 
subcutaneously, intravenously, or by inhalation 
to normal guinea pigs, rabbits, and monkeys, it 
seemed logical from Gardner’s studies that the 
silicotic guinea pig might prove useful for demon 
strating any potential virulence that these bacilli 
might have for such an altered host 
The present study was therefore undertaken to 


determine whether a number of strains of isoni 
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azid-resistant, catalase-negative tubercle bacilli 
that were cultured from humans and animals 
treated 
sistant in vitro, would be capable of producing 


with isoniazid, and a strain made re 
progressive disease in guinea pigs with pulmo 
nary silicosis when administered by the inhala 
tion and subcutaneous routes. 

While the present studies were in progress, 
Zaidi that a 
human strain (3073) of catalase-negative, isoni 
PAS-resistant Myco 
virulence, 


and associates (4, 5) reported 


azid-, streptomycin-, and 


bacterium tuberculosis of moderate 
when given by intratracheal injection to guinea 
pigs, produced fibrocaseous lesions which re 


gressed, leaving small, calcified nodules as the 
only evidence of previous infection. However, 
when the bacilli were combined with coal-mine 
dust and given intratracheally, extensive tuber 
culous cavities developed which involved large 
areas of lung tissue, resulting in the death of 
some of the animals 


MATERIALS AND METHODS 


Ten strains of tubercle bacilli were used in this 
study was the standard virulent H37Rv 
strain that had been made isoniazid resistant and 
subculture. Six 


One 


catalase negative by in vitro 
strains were recently isolated from the sputum of 
humans had received long-term isoniazid 
therapy. Three were bovine strains which were 
isolated from the lung lesions of rabbits that had 


All of 


more of 


who 


been under long-term isoniazid treatment 
strains 


these resistant to 25, or 
were catalase negative, susceptible to 


were 
isoniazid, 
streptomycin and PAS, and produced only a local 
nonprogressive the site of inoculation 


when given to guinea pigs subcutaneously 


lesion at 


The strains used in this experiment are desig 
nated as follows 
1. H387Rve—Human strain, stock 
catalase negative, resistant to 25, and 
susceptible to 50y of isoniazid 

2. H §-R-962—Recent isolation from sputum 
of a patient who had received isoniazid 
therapy; catalase negative, resistant to 

257 and susceptible to 50y of isoniazid 
, 1-40—Recent isolation from sputum of a 
patient who had isoniazid 
therapy; catalase negative, resistant to 

25y and susceptible to Oy of isoniazid 


eulture: 


received 
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Recent isolation from sputum of 
had isoniazid 
catalase negative, resistant to 


N-416 
& patient 
therapy; 
25y and susceptible to 50+ of isoniazid 

K Av-R—Recent isolation from sputum of 
a patient had received isoniazid 
therapy; catalase negative, resistant to 
25y and susceptible to 50y of isoniazid 

\ -487—Recent isolation from sputum of a 
patient who had received isoniazid 
therapy; catalase negative, resistant to 
257 and susceptible to 50y of isoniazid 

1-125—Recent isolation from sputum of a 
patient who had isoniazid 
therapy; catalase negative, resistant to 
25y and susceptible to Dy of isoniazid 

4228-4-336—Bovine strain from 
the lung of a rabbit that had received 
isoniazid therapy; catalase negative, 
resistant to 25y and susceptible to 505 


who received 


who 


received 


isolated 


of isoniazid 
4228-4-860—Bovine strain 
the lung of a rabbit that had received 
isoniazid therapy; catalase negative, re 
sistant to 25y and susceptible to 50y of 


isolated from 


isoniazid. 

Ravenel—Bovine strain isolated fror the 
lung of a rabbit that had received iso 
niazid therapy; negative, re 
sistant to 25y and susceptible to {0y of 


catalase 


isoniazid 

Two hundred female guinea pigs, weighing 
approximately 300 gm. each, were divided into 
groups of 5 animals to a cage. Twenty cages con 
taining a total of 100 animals were put in a dust 
room and dusted with quartz (SiO,) designated as 
No. 325 Silex M-3, eight hours a day, five days a 
week for eight months. Dust counts taken at half 
hour intervals for five hours showed an average 
count of 500 to 900 million particles per cubic 
foot of air, the particles being less than 10 microns 
in size 

The animals which had well-established pulmo 
nary silicosis after eight months of dusting were 
removed from the dust room and regrouped along 
with the nondusted controls, and infected with the 
various isoniazid-resistant and catalase-negative 
tubercle bacilli as follows 

Strain 1: Five dusted and 5 normal animals each 
received from a De Vilbiss atomizer ten puffs of a 
saline suspension of the tubercle bacilli containing 
five organisms per oil immersion field. Likewise, 
5 dusted and 5 animals each received 
0.01 mg. dry weight, or approximately 3 million 
tubercle bacilli, subcutaneously. The remaining 
nine strains of tubercle bacilli were administered 
identical routes of 
groupings as 


normal 


in the same dosage and by 
infection and to identical animal 
strain 1. All of the animals responded with. positive 
skin reactions when tested intracutaneously with 
0.1 ml. of 5 per cent Old Tuberculin six weeks after 
infection 

None of the animals was exposed to quartz dust 
after being infected. All were allowed to live in a 
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normal atmosphere until a dusted infected pig 
died, at which time a nondusted infected animal 
was sacrificed for comparison. Those animals that 
had not died spontaneously of their disease were 
sacrificed at the end of eighteen months from the 
day of infection. Gross and histologic studies of 
tissue, and bacteriologic culture, were done on all 
animals. Isoniazid-susceptibility tests, catalase 
activity, and subinoculation virulence tests in 
normal guinea pigs were performed on all tu 
bercle bacilli recovered. obtained at 
autopsy were fixed in 10 per cent neutral formalin 
for histologic study; the whole lungs from a num 
ber of animals were fixed by intratracheal injection 
with formalin until distended to thorax size 


Tissues 


RESULTS 
Pathologic findings: In some of the nonsilicotic 
inhalation, 


(nondusted) animals 


there was a noticeable absence of pulmonary 


infected by 


inflammation, and the parenchyma was free of 
productive, 
non-necrotic superior hilar 
nodes. In other animals, as noted in Plate 1, 
figure 3 (middle left) there were discrete areas of 
caseation with surrounding fibrosis 

The 


discrete concentric nodules typical of 


infection. There were, however, 


tubercles in the 


silicotic noninfected animals showed 
silicosis, 
but no necrosis and very little inflammation. 
There were diffuse fibrotic changes in the hilar 
nodes; and the livers, spleens, and abdominal 
lymph nodes all exhibited nodular fibrosis with- 
out necrosis and without evidence of specific 
inflammatory disease. 

Marked silicotuberculosis developed in those 


groups previously made silicotic by dusting and 


then infected by inhalation. The disease in 
volved not only the lungs but also the spleens 
and lymph nodes. In many instances, the hilar 
nodes were enlarged to ten times their normal 
size, with associated compression of adjacent 
bronchi. Caseation, as a rule, was observed in 
the lungs of these infected silicotic animals, it 
being most prominent in the periphery. The 
had necrotic 


organisms 


spleens and lymph nodes also 
lesions. Numerous acid-fast 


demonstrable in smears and stained tissue sections 


were 


of the lungs, nodes, and spleens. 

No evidence of disease appeared in the lungs 
of those animals infected subcutaneously without 
having previously received silica by inhalation. 
The lymph nodes were not abnormal, but the 
livers and spleens usually showed a small amount 
of perivascular fibrosis without necrosis. 

The reaction of all of the organs in the animals 


5 


PLATE 1 


Fic. 1 (Top left). Section of lung of a normal guinea pig. Note normal size of tracheobronchial lymph 


nodes. 

Fic. 2. (Top right). Section of lung from an animal that received quartz dust by inhalation for eight 
months. Note the moderately enlarged tracheobronchial lymph nodes and the disseminated silicotic 
nodules in the lung 

Fie. 3. (Middle left). Section of lung from an animal that received isoniazid-resistant, catalase-nega- 
tive tubercle bacilli by inhalation; sacrificed after five months of infection. Note slight enlargement of 
tracheobronchial lymph nodes and the disseminated well-circumscribed caseous regressing areas in the 
lung 

Fic. 4. (Middle right). Section of lung from an animal that received quartz dust by inhalation for 
eight months. Infection was by inhalation; sacrificed after five months of infection. Note the markedly 
enlarged fibrocaseous silicotuberculous tracheobronchial lymph nodes and the wide-spread silico 
tuberculosis with areas of caseation and marked cavity formation in the lung 

Fia. 5 (Bottom left). Section of lung from an animal that was infected subcutaneously; sacrificed after 
five months of infection. Note the enlarged tracheobronchial lymph nodes and the absence of gross 
disease in the lung 

Fic. 6 (Bottom right). Section of lung from an animal that received quartz by inhalation. Infected 
subcutaneously; sacrificed after five months of infection. Note the markedly enlarged silicotuberculous 
fibrocaseous tracheobronchial lymph nodes and the marked narrowing of the bronchus. The lung has 
wide-spread silicotuberculosis, areas of caseation, and cavity formation 
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with previously established silicosis, followed by 
subcutaneous infection, was typical, as described 
in the inhalation-infected group. That is, the 
lungs had wide-spread silicotuberculosis and the 
spleens and lymph nodes had small necrotic 
lesions. 

The silicotic animals infected by 
and subcutaneous routes exhibited diffuse fatty 


inhalation 


degeneration of the liver but had no particular 
geographic distribution of disease, so far as the 
anatomic lobule was concerned. 

All of the 
they 
halation or by the 


animals, regardless of 
their 


subcutaneous 


silicotic 
infection by in- 
had 
extensive pulmonary silicotuberculosis, whereas 
had limiting 


whether received 


route, 
the normal nonsilicotic animals 
nonprogressive disease. 
Bacteriology: Specimens of tissue from the 
lungs and spleens of the animals in each of the 
groups were obtained at autopsy and cultured 
for bacteriologic and virulence studies. All of 
the recovered organisms were of the same degree 
of isoniazid susceptibility and catalase activity 
as the parent strain used for infection; that is, 
they were resistant to 25y and susceptible to 
5Oy of catalase negative, and 


isoniazid, were 


susceptible to streptomycin and PAS. None of 


the strains produced progressive disease when 
subinoculated subcutaneously into the inguinal 
region of normal guinea pigs or when given by 
inhalation. There was generally a small abscess 
at the site of inoculation in the subcutaneously 
infected animals and, occasionally, the inguinal 
and iliac nodes draining the site of infection were 
slightly enlarged and contained a small caseous 
focus which was positive for tubercle bacilli. 
Those animals infected by inhalation developed 
limited, lesions. All 
animals responded with positive skin reactions 
when tested Old Tuberculin 


intracutaneous!y prior to being sacrificed sixty 


transient, nonprogressive 


with 5 per cent 


days after the date of infection. 


Disc cssiON 


deduced that 
isoniazid, 


From these stuuies it can be 
tubercle bacilli 


and which have lost their catalase activity and 


highly resistant to 
their ability to produce progressive disease in 


normal guinea pigs by the subcutaneous and 


inhalation routes of infection, still have a po 
at times 


host 


tential for producing progressive and 


fulminating disease in a silicotic guinea 
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pig). Further studies, using other methods of 
altering the host, may reveal similar results 
Therefore, one should not be too complacent 
in accepting the innocuousness of isoniazid-re 
tubercle bacilli for 


sistant, catalase-negative 


humans solely because they will not produce 
progressive disease in normal experimental ani 
mals. Furthermore, until more is known about 
the environmenta! effects upon infections pro 
duced by these organisms, the idea of using 
attenuated organisms of this type for human 
vaccination, especially in those who may be 
exposed to quartz dust, should be guarded 
against. This also applies to the use of organisms 
of such attenuation as the RIRv and 
BCG (6) tubercle bacilli, 


likewise produce progressive disease in the silicotic 


certain 
strains of which 
guinea pig, but not in normal animals. 


SUMMARY 


Three bovine and 7 human strains of tubercle 
bacilli that were resistant to 25y and susceptible 
to 50y of isoniazid, and were catalase negative, 
failed to produce progressive disease in normal 
guinea pigs when given subcutaneously or by 
inhalation. In pigs 
pulmonary silicosis, however, the microorganisms 


guinea with established 
produced fulminating silicotuberculosis by both 
infection. Tubercle bacilli 
that killed 


their disease had the same biologic characteristics 


routes of recovered 


from the animals were or died of 


as when originally used for infection 


SUMARIO 


La Patogenicidad de los Bacilos Tuberculosos 
Tsoniacido-Resistentes Catalaso-Negativos 


el Huésped Silicdético 


para 


Cobayo 


Tres cepas bovinas y 7 humanas de bacilos 
resistentes a 25, y sus 


tuberculosos que eran 


ceptibles a 50, de isoniacida, siendo también 


catalaso-negativos, no produjeron enfermedad 


evolutiva en cobayos normales cuando se ad 


ministraron subcuta4neamente o por inhalacién 


Sin embargo, en los cobayos con silicosis pul 


monar establecida, los microbios produjeron 


silicotuberculosis fulminante por ambas vias de 


infeccién. Los bacilos tuberculosos obtenidos de 


los animales sacrificados o fallecidos de la en 


fermedad mostraron las mismas caracteristicas 


biolégicas que cuando habian sido usados primi 


tivamente para la infeccién 


STEENKEN, RALEIGH, AND SMITH 


RESUME 2) Sreenken, W., Jr., Garpner, L. U.: R, 
strain of tubercle bacillus: Its dissociation 
Le caractére pathogenique des bacilles tuberculeuz and virulence of variants in normal and 
résistants a Uisoniazide, ayant une catalase silicotie guinea pigs, Amer Rev Tuberc, 
négative, vis a vis de lU'héte atteint de silicose 1946, 54, 51 
A depot for standard cultures of tubercle 
bacilli: Report of the Committee on 
Standard Cultures of the Medical Research 
A 25, et sensibles A 50y d’isoniazide, et avaient une Committee of the National Tuberculosis 
catalase négative, n’arrivérent pas A produire Association, Amer Rev Tuberc, 1946, 53, 511 
une maladie progressive chez des cobayes nor Zaipi, S. H., Harrison, C. V., Kina, E. J., 
maux, lorsqu’ils furent donnés par voie sous anp Mitcnison, D. A.: Experimental in 
cutanée ou par inhalation. Cependant, chez des fective pneumoconiosis: II]. Coal-mine dust 


Trois souches bovines et 7 souches humaines 
de bacilles tuberculeux qui étaient résistant 


cobayes ayant une silicose pulmonaire établie, and isoniazid-resistant tubercle bacilli of 

les micro-organismes produisirent une silico moderate virulence, Brit J Exp Path, 1955, 
36, 5A5. 

Zain, 8S. H., Harrison, C. V., Kina, E. J., 
AND Mircnison, D. A.: IV. Massive pulmo 


tuberculose fulgurante par les deux voies d’in 
fection. Les bacilles tuberculeux, obtenus chez des 
animaux qui furent tués ou qui moururent de : , . 
leur maladie, eurent les mémes caractéristiques nary fibrosis produced by coal emer dust 
and isoniazid-resistant tubercle bacilli of 


biologiques que ceux qui furent utilisés au début an 
low virulence, Brit J Exp Path, 1955, 34, 


pour l’infection 
553 
REFERENCES Vorwa.p, A. J., Dworsk1, M., Prarr, P. C., 
1) Garpner, L. U.: Etiology of pneumoconiosis AND Devanant, A. B.: BCG vaccination in 
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INTRODUCTION 


The precipitous decline between 1930 and 1960 
in the percentage of students who react positively 
to tuberculin parallels an equally dramatic change 
in the socio-economic and tuberculosis control 
patterns between 1920 and 1950. The death rate 
from tuberculosis in the United States between 
1920 and 1930 varied from 100 to 75 per 100,000 
and was about four times as high in Negroes as 
in whites. Except in a few midwestern states, 
organized case-finding programs and sanatorium 
facilities were totally inadequate, and the ma- 
jority of patients with tuberculosis lived and 
their 
conditions, 


died in local communities. Under these 


massive infection and _ reinfection 


with tubercle bacilli was almost inevitable 


MATERIALS AND MeTHOpDs 


Old Tuberculin, purchased from the Saranac 
Lake laboratory, was used exclusively between 
1930 and 1940 at the Duke Medical Center. Wyeth’s 
Old Tuberculin has been 1950. Both 
commercial PPD and PPD-S have been employed 
in the later studies. Some of the PPL)-S was sup 
plied to us by Dr. Florence Seibert and some by 
Dr. Carroll Palmer and Dr. Lydia Edwards of the 
Department of Health, Education, and Welfare. 
The and uniform strength of the Old 
Tuberculin purchased from Wyeth has been 
determined by periodic parallel testing with 
commercial PPD-S 

In the earlier studies, the old plus system was 
employed for reading the degree of the tuberculin 
reaction. Erythema was never recorded; the read 
ings were confined to definite palpable induration. 
Roughly, reactions of induration from 4 to 9 mm 
were read as +; those from 10-19 mm. as ++; 
those from 20 to 40 mm. and without vesiculation 


used since 


potency 


' From the Department of Microbiology, School 
of Medicine; and School of Nursing, Duke Uni 
versity, Durham, North Carolina 

? Presented before the Medical Session, as part 
of Section IA, at the annual meeting of the Ameri 
can Trudeau (now Thoracic) Society, Los Angeles, 
California, May 16, 1960 

* This investigation was supported, in part, by 
research grant E-1991 from the National Institute 
of Allergy and Infectious Diseases of the National 
Institutes of Health, U. 8S. Public Health Service. 


as +++; and similar size reactions with vesicula- 
tion as ++-+-+-. In the later studies, the reactions 
have been read in millimeters with a positive 
reaction defined as an area of 6 mm. or more of 
induration. The tuberculin tests have all 
read by one or another of the four writers, who 
have had combined experience in performing and 
reading tuberculin tests which exceeds forty years 

The medical students were tested while they 
were being taught microbiology and before they 
had any contact with patients on the ward. The 
medical students at Duke have always been drawn 
from a wide geographic area. More than 40 per 
cent come from the North, Midwest, and Far West 
White student nurses, Negro student practical 
nurses, and white secretaries and clerks of com 
parable ages have been used as controls. 


been 


RESULTS 


Medical 1930 and 1940 
approximately 60 per cent of the second-year 
medical students of the Duke University School 
of Medicine reacted to 0.1 mg. of OT (1:1,000) 
and 20 per cent more reacted positively to 1 mg. 
of OT (1:100), only 20 per cent failing to react 
to either 0.1 mg. or 1 mg. About 10 per cent of 


students: Between 


the reactions to 0.1 mg. of OT were the + + 4 
vesicular type. After being exposed to patients 
with tuberculosis, the original 80 per cent of 
reactions gradually increased to approximately 
98 per cent by the end of the fourth year of medi 
cal school. 

Between 1940 and 1950 there was a gradual 
decrease in the total number of reactions, with a 
specific decrease in those reacting to 0.1 mg. of 
OT and in those giving + +++ reactions; but 
there was a definite increase in those reacting 
only to 1 mg. of OT. 

Since 1950 these trends have been accelerated 
The +44. 4 
the reactors to 0.1 mg 
clined as the 1 mg. reactors have increased. The 
data on the 1956-1957 class and the 1958-1959 


class are shown in table 1. The decline from 24.3 


reactors have disappeared, and 
have progressively de 


per cent reactors in the 1956-1957 classes to 7.5 


per cent in the 1958-1959 classes is explained in 
part by the substitution of 0.0001 mg. of PPD-S 
(5 TU) for 0.1 mg. of OT (10 TU) and also by 
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rABLE 1 


REACTIONS TO SPEcIFK 


1956 
1957 
1958 
1959 
1956 
1959 
1959 
1960 
1959 
1960 


White medical 
students 

White medical! 
students 

White student 
nurses 

Negro student 
practical nurses 

White secretaries, 
clerks, 


et cetera 


the elimination of all foreign medical students 
from the latter group The median age of the 
1958-1959 classes was twenty-three years 

White student the 


student nurses come from the same income group 


nurses: In general, white 


as the medical students. Approximately 30 per 
the 
per cent from the northern and western states 
Their 
tuberculin 
started until 1948 when BCG vaccination of the 
1930 


1940, clinical cases of tuberculosis occurred in 


cent are from southeastern states and 70 


median age is eighteen vears. Routine 


testing of student nurses was not 


nonreactors was initiated. Between and 
the nursing students somewhat less frequently 
than in student nurses in Boston (1) and New 
York City (2). There have been no new 
of tuberculosis the BCG 
initiated. Among 332 students tested during the 


four-year period 1956-1959, 10.8 per cent were 


Cases 


since program Was 


positive to 0.1 mg. of OT, 29.9 per cent reacted 
to | and 59.3 
both doses (table 1 
the students had 
patients on the wards 


m¢.. cent were negative to 


per 
These tests wer performed 
contact with 


before had any 


The state of original residence was obtained 
from 309 student There 

actors to both the 0.1 mg. and the 
OT among the students from the southeastern 


nurses were morte re 


] mg dose ol 
northern and 
the 


13.8 and 


from the 

Among the 
reactors to 0.1 
The 


northern and western girls was 


states than among thos 


western states southern girls, 


percentage mg. was 
to | 
reactors in the 
9.3 and 24.6 
Negro practical nursing students: All of the 
the 


mg., percentage of corresponding 


students in school for practical nurses ar 


Doses or TUBERCULIN 


Positive to Negative 


250 TU 
me 


54 


Most of them were reared in Durham 
from surrounding 


Negroes 
although a few are 
and other parts of the state. Their me- 
is twenty-one years, which is higher 


County, 
counties 
dian age 
than that of the white student nurses but lower 
than that of the medical students. Tuberculin 
tests performed by nurses in the employee health 
service revealed the surprising result of nearly 
100 per cent reacting to either 0.1 mg. or 1 mg. 
of OT. Unfortunately, the tests were not per- 
formed until the students had been working for 
many months on the wards of the hospital. The 
71 students, shown in table 1, include those of the 
1959 class who had had ward work one day per 
week for four months and the 1960 class which 
had had only a few days’ work on the wards. 
The percentage negative to both strengths of 
tuberculin was 16.7 for the former and 14.7 for 
the latter. The total for the 71 students was 
49.3 per cent positive to 0.1 mg. of OT and 35.2 
per cent positive to 1 mg. of OT, and only 15.5 
per cent negative to both doses (table 1) 

This high percentage of reactions in the Negro 


student practical nursing group stimulated an 


the tuberculosis situation in 
Data supplied by Dr. Derwin 
Cooper of the Durham County Board of Health 
show that over the period 1954-1959 an average 
of 45.3 cases were appearing in an average popu 
lation of 116,077, giving a rate of 39 per 100,000, 
which was slightly higher than the 1959 rate for 
the entire state of North Carolina, which was 
35 per 100,000. But the Negro population in 
Durham, which is one-half as large as the white, 
had a rate of 72 per 100,000 compared with only 
The rate for the 


investigation of 
Durham County 


22 for the white population 


\ Num Per rt Per Per "10 Ons Per 
— ber Cent még Cent Cent Cent 

mg OI OI mg Num Per 

PPD PPD ber Cent 

144 5 24.3 | 37.5 55 | 38.2 

146 ll 7.5 57 39.1 35 24 78 | 53.4 

332 ) 10.8 99 29.9 197 | 59.3 

71 5 19.3 25 35.2 1! 15.5 

10.9 38 43.2 14 15.9 
i 
\ 
=~ 


THIRTY-YEAR CHANGE IN 


Negroes was approximatel y 3.3 times that for 
the whites. When the increased rate of new cases 
of active tuberculosis is considered in the light 
of the excessively crowded living, working, and 
recreational conditions, it is not surprising that 
84 per cent of the Negro student practical nurses 
were reactors to tuberculin. 

W hite fe male employees from the local area: 
Data were collected from the initial employment 
and 
the 
effect of the excessive tuberculosis case rate in 
the Negro population of Durham County. The 
results of the tuberculin test on 88 of these sub 


examination of white secretaries, clerks, 


research technicians for an evaluation of 


jects are shown in table 1. 

The effect of contact with the infected Negro 
population in food stores, buses, et cetera, is 
reflected in the high incidence of positive tuber 
culin reactions in this group. The 40.9 per cent 
positive to 0.1 mg. of OT is 8.5 per cent less than 
that the Negro student nurses, but 
the 43.2 per cent positive to 1 mg. of OT is 8 per 
cent greater than in the Negro student nurses. 


shown by 


Some of these white employees were from the 


same income group as the medical students and 


white student nurses, but others were from a 


The median age of this 
group was twenty-four, which is six years older 


year older 


lower income group. 


one 


than the white student 
than the medical students, and thre« 


nurses, 
vears older 
than the Negro practical nurses 

Medical students tested with OT and with PPD 
made avian, and photochrome: 


from human, 


Twenty-two medical students from the class of 
1956, who gave zero to 5 mm. reactions to 0.1 
mg. of OT, were given 1 mg. of OT and 0.005 mg. 
of PPD-S, PPD avian made by Dr. Seibert, and 
PPD-Y made from the Bostrum strain of photo- 
Affronti (3) in Dr. Seibert’s labora- 
The results shown in table 2. The 
average reaction was 11.3 mm. for 1 mg. of OT, 
11.1 mm. for 0.005 mg. of PPD-S, 9.4 mm. for 
0.005 mg. avian, and 5.7 mm. for the photo 
One (0.00002 
tuberculins administered to 15 


chrome by 


tory are 


chrome. tuberculin unit mg.) of 
the 
tuberculous 
firmed by culture in the Durham Veterans Ad- 
ministration Hospital, who were known to be 
reactive to | PPD-S. Their 
average reaction to PPD-S was 13 mm.; 6.4 mm. 
to Seibert’s 


same was 


patients, whose disease was con 


TU of commercial 


to the photochrome ; and 4.5 mm 
avian 


Medical students tested with 5 TU of PPD-S, 


TUBERCULIN PATTERN IN 


STUDENTS 


TABLE 2 
REAcTIONS OF MepicaL StupEentTs To 1 Moa. or 
OT anv 0.005 Ma. or PPD-S, PPD Avian, anp 
PPD 


PPD-S PPD 0.005 
0.005 Me Me. Pho 


Human tochrome 


PPD 0.005 
Mg. Avian 


OT 1 Me 
Human 


Range 
Average 


PPD Battey, and PPD avian: The avian tuber- 
culin was made by the Weybridge Laboratories 
in England. The PPD-S and PPD Battey were 
supplied by Dr. Carroll Palmer and Dr. Lydia 
Edwards. The results are presented in table 3. 

A surprisingly large number of students gave 
large reactions to both the Battey and avian 
tuberculins. The 
southern if they had lived all or a part of their 
lives in the ten southern states shown in black 
in figure 1. They 
if they had never lived in a southern state before 


students were classified as 


were classified as northern 


coming to Duke University. This classification 
follows that employed by Edwards, Edwards, 
and Palmer (4) in their study of 46,190 naval 
the tuberculin tests 
formed, read, and recorded before the residence 


recruits. All of were per- 
of the students was known. It may be seen from 
table 3 that only 4 of the northern students and 
7 of the southern students gave reactions of 6 
mm. or more to PPD-S, but the average milli- 
meter reaction of the northern students was 23.5 
in contrast to 14.7 for the southern students. It 
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R. E. B 15 15 0 10 

P.H.B 12 12 0 10 

H. R. C 15 20 15 20 

w.s.c 11 10 0 5 

7. & © 6 3 0 1] 

G. R. ¢ 20 15 0 3 

rsa 10 7 3 15 

J.E.C 20 12 0 3 

F. P. D 20 15 15 22 

R.G 17 16 13 14 

W.H.H 8 10 0 

M.S. J 10 9 10 

M. E. MeL 8 0 0 

F.8S.M 10 8 20 

D.K.M 8 14 0 

W.T.P 8 20 2 

P. P 12 l 24 

0 1 3 6 

G. E. P 19 | 15 8 

Cw 6 6 20 

L. H.R 10 11 0 0 

11.3 11.1 5.7 9.4 
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TABLE 3 
NORTHERN AND Soutrwern Mepicat Srupents Grvinc 6 Mm. on More Reactions to 5 TU or 
PPD-S, PPD Avian, anp PPD Barrer 


Northern Students Southern Students Total 


Number Per Cent Number Per Cent Number Per Cent 


Students tested with 0.0001 mg 

Positive to 0.0001 mg. human PPD-S 

Positive to 0.0001 mg. avian PPD-A 

Positive to 0.0001 mg. Battey PPD-B 

Positive to 0.0001 mg. PPD-S and 
PPD-B 

Positive to 0.0001 mg. PPD-S only 

Positive to 0.0001 mg. PPD-A and 
negative to PPD-S 

Positive to 0.0001 mg. PPD-B and 


negative to PPD)-S 
Positive to 0.0001 mg. PPD-A and 
PPD-B 


4 
7 


Distribution of states showing percentages of 4 mm. or more reactions to 0.0001 mg. of PPD-B 
L. B., Edwards, P Q., and Palmer, C. E.: Acta Tubere 
There were no medical students in this study from the states of 


Arizona and New Mexico. There were medical students from the other 10 states shown in black in this 


Fic. 1 
among naval recruits, 1958. (Courtesy of Edwards 
Scand, 1959, 47 (Supplement, p. 77 


figure 


7 of the northern students and 14 of the southern 
students gave any measurable reactions to the 
PPD-S. The average reaction of the northern 
15.8 mm. and of the southern 


may be noted in table 4 that the southern stu 
dents have twice as many small reactions of 2 to 
5 mm. as the northern students. Combining both 
large and small reactions, it may be seen that only students was 
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THIRTY-YEAR CHANGE IN 


TUBERCULIN PATTERN 


IN STUDENTS 


TABLE 4 
NORTHERN AND SOUTHERN Mepicat StupEents GivinG Reactions MEASURING 2 To 5 Mu 


Northern Students 


Number 


with 0.0001 mg. 

human PPD-S 
avian PPD-A 
Battey PPD-B 


Students tested 
Positive to 0.0001 mg 
Positive to 0.0001 mg 
Positive to 0.0001 mg 
Students tested with 1 OT and 
0.005 mg. PPD-S* 
Positive to 0.005 mg. PPD-S 
Positive to 0.005 mg. avian 
Positive to 1 mg. human OT 


mg 
PPD-A 


Students tested with 10 mg. OT 
Positive to 10 mg. OT 

* In a previous class, 10.4 per cent gave 2 to 5 
by a larger dose of PPD-S and 1 mg. of OT 


students, 7.5 mm. The southern students had 
more but smaller reactions to PPD-S 

The percentage of the southern students giving 
or more reactions to 5 TU of avian PPD 
that of the the 
northern students giving an average of 12.2 mm. 
reactions and the southern students an average of 
Ll (table 3) 


students giving 2-5 mm 


6 mm 


was twice northern students, 


mm The percentage of northern 
reactions was 21.5 and 
the southern students, 26. By combining large 
and small reactions, it was found that 23 or 50.8 
per cent of the northern students gave measurable 
reactions to avian tuberculin with an average di- 
ameter of 7 mm. Forty-two or 51.9 per cent of the 
southern students gave measurable reactions to 
avian tuberculin with an average diameter of 
7.4 Both 
gave more reactions 
PPD-S. The 
giving 6 mm. or more reactions to Battey PPD 
larger than that of the northern 


northern and southern students 
to PPD than to 
percentage of southern students 


mm. 
avian 


was only slightly 
students and the average millimeter reaction was 
about the same. However, the southern students 
exceeded the northern students in the 2 to 5 mm. 
range by a ratio of 2 to 1; and by combining 
both types of reaction, it was found that 32.3 
per cent of the northern students gave measur 
able reactions to the Battey tuberculin with an 
average diameter of 8.4 mm., and 51.9 per cent 
of the southern students gave measurable re- 
actions with an average diameter of 8 mm 

As seen in table 3, 26.7 per cent of the 146 


Duke medical students gave 6 mm. or more reac- 


Per Cent 


Southern Students Total 


Number Per Cent Number 


100 146 
10 
35 
24 


19 3! 23 
12 17 


mm. reactions to 0.1 mg. OT. All were confirmed 


tions to 5 TU of Battey PPD. The corresponding 
figure for the naval recruits studied by Edwards, 
Edwards, and Palmer was 25.3 per cent (4); the 
figure in the study of Illinois medical students 
by Youmans and Youmans was 27 per cent (5), 
and for the study of male students at Maryland 
by Sartwell and Dukes was 26 per cent (6). The 
Maryland investigators found a much lower 
percentage in female students. 

Fifty-seven per cent of the medical students 
in the present study had lived in small towns or 
rural areas, or had spent long vacations in the 
country. Sixty-four students were quizzed about 
contact with live chickens or chicken manure, 
and 29 subjects (45 per cent) admitted such 
contact. But there was no correlation between 
those having contact with chickens and those 
giving positive reactions to avian and Battey 
tuberculins. 

It is obvious from these figures and from the 
histograms shown in figure 2 that both avian 
and Battey tuberculins measured the same types 
of mixed allergy in these medical students. The 
percentage of northern and southern students 
with 6 mm. or more reactions to the 5 TU Battey 
tuberculin is shown in figure 3. As Edwards, 
Edwards, and Palmer (4) used 4 mm 
in making figure 1, the present writers show the 


or more 


percentage of northern and seuthern medical 
students who gave reactions of 4 mm. or more 
to 5 TU of Battey PPD in figure 4. Since most 
of the students giving 4 or 5 mm. reactions to 
Battey PPD did have larger reactions to 250 


65 100 Sl 100 
3 1.6 7 
14 21.5 21 24 
5 Pe 19 16.4 
55 S4.6 69 85.2 124 84.9 
8 14.5 4 5.8 12 9.7 
5 5 7.2 10 
7.3 4 5.8 Ss 
29.2 16 9 
21 2 
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PPD-8 


PERCENTAGE 


0246 6 0 46 24%343% 0246 8 46 2 
INDURATION (mm ) INDURATION (mm) 


24 26 


Fre. 2. Histogram showing reactions of medical students to 0.0001 mg. of avian and Battey PPD. The 
reactions to the Battev PPD were slight!y greater than to the corresponding dose of the avian PPD. 


TO 5 TU BATTEY PPD= 246% 


TO 5 TU BATTEY 


Fic. 3. Percentage of medical students from the northern and southeastern states giving 6 mm. or 


more reactions to 0.0001 mg. of Battey PPD 


TU PPD-S and 1 mg. of OT, it is possible that Vegro student nurses tested with 5 TU of PPD-S, 
the excess of these low-grade reactions in the PPD avian, and PPD Battey: Eighteen Negro 
southeastern students were cross reactions from student nurses known to be positive to 0.1 mg. 
a true but attenuated infection with the human of OT were tested with 5 TU of PPD-S, PPD 
tubercle bacilli, or represented double infections ivian, and PPD Battey from the same bottles 
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Fic 
reactions to 0.0001 mg. of Battey PPD 


used for the medical students. The average diame- 
ter of the reactions was 17.8 mm. for the PPD-S, 
13.9 mm. for the Battey, and 15.8 mm. for the 
avian PPD. The reactions were approximately 
twice the size seen in the white medical students 
from the South. 

Patients with culture-positive tubercle 
bacilli tested with 1 TU of PPD-S, PPD avian, 
and PPD Battey: Twenty-nine culture-positive 
patients from the North Carolina State Sana- 
torium at Chapel Hill, North Carolina, were 
tested with 1 TU of the tuberculins from the 
same bottles used for the medical students and 
All of these pa 
mg. 
of OT. These injections were given by the sen- 
ior author and Dr. H. Stuart Willis, 
read by Mrs. Margaret Vandivere. The average 
size of the reactions to PPD-S was 12 mm.; to 
avian PPD, 6.4 mm.; and to Battey PPD, 8.5 


mm. These reactions can be compared with those 


human 


for the Negro student nurses 
tients were known to be positive to 0.1 


and were 


obtained on 15  culture-positive tuberculous 
patients from the Durham Veterans Administra 
tion Hospital, where the average reaction for 


PPD-S was 13 mm.; Seibert’s avian PPD, 45 


rUBERCULIN PATTERN IN STUDENTS 


4. Percentage of medical students from northern and southeastern states giving 4 mm. or more 


mm.; and the photochrome PPD, 6.4 mm. Al- 
though the reactions to PPD-S were 1 mm. 
greater in the patients from the Veterans Admin- 
istration Hospital, there was 1.8 mm. less reac- 
tion to Seibert’s avian PPD than to the Wey- 
bridge avian PPD, and 2.1 mm. less reaction to 
the photochrome PPD than to the Battey PPD. 

Medical students tested with 1 mg. of OT and 
0.005 mg. of PPD-S, PPD avian, and PPD 
Battey: Medical students, 124 in number, who 
gave 0 to 5 mm. reactions to 5 TU (0.0001 mg.) 
of PPD-S were retested with 1 mg. of OT and 
0.005 mg. of avian PPD (Weybridge). The results 
of those giving 6 mm. or more reactions are shown 
in table 5. The northern students had reactions of 
53.8 per cent and the southern students of 61.7 
per cent to the 0.005 mg. dose of Weybridge’s 
avian PPD (figure 5). A significant difference 
was seen in the reactions of the northern and 
southern students to the strong doses of human 
tuberculin. The percentage of reactors to 0.005 
mg. of PPD-S among the northern students was 
15.4 and among the southern students, 30.8; the 


percentage of reactors to 1 mg. of OT among the 
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TABLE 5 
NORTHERN AND SourwerRN Mepicat Strupents Givine 6 Mau. or More Reactions to 1 Me. or OT 
anp 250 TU or Avian PPD 


Northern Students Southern Students Total 


Number Per Cent Number Per Cent Mm Number | Per Cent 


Students tested with strong 84.9 


doses 
Positive to 0.005 mg. PPD-S 10 2: 30. 3: 
Positive to 1 mg. OT 18 39. 
Positive to 0.005 mg. PPD-A 35 De j ‘ 
Positive to 0.005 mg. PPD-A 15 3 Bal 2. 25 17 
only 
Positive to 0.005 mg. PPD-A 18 7 35 3.2 5.2 5 36.: 
and 1 mg. OT 


* Avian reaction when student reacted to both avian and human OT 


250 TU Avi 


jy 


Fic. 5. Percentage of medical students from northern and southeastern states giving 6 mm. or more 
reactions to 0.005 mg. of avian PPD 
northern students was 27.7 and among the south 5 TU Battey reaction of 3 mm. failed to increase 
ern students, 48.1 (figure 6 to 6 mm. or more with the larger dose. While the 
Small areas of induration are significant 2 to 4 mm. reactors should not be read as positive, 
Among the 124 students retested with strong _ it is obvious that subjects giving this type of reac- 
doses of tuberculin, in no instance did a 2 to 5 tion should be retested with larger doses 
mm. reaction to 5 TU of PPD-S fail to increase 
to 6 mm. or more when tested with a stronger Discussion 
dose. Only 3 of the 2 to 5 mm. reactors to 5 TI The results reported above could be explained 
of avian failed to increase to 6 mm. or more. One by any one of three theories 
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Fic. 6. Percentage of medical students from northern and southeastern states giving 6 mm. or more 


reactions to 1 mg. of Old Tuberculin 


(1) A theory of attenuating allergy to human 
tubercle bacilli in the absence of exogenous rein 
fection. This type of reaction would be expected 
in medical students from the southern states who 
are in casual and intermittent contact with the 
large reservoir of human tuberculous infection 
in the Negro population of the South. The reac- 
tion to avian and Battey tuberculin would then 


be explained as cross reactions from infection 


with human tubercle bacilli. 

(2) A theory of “nonspecific allergy” 
subclinical infections with “unclassified’’ myco- 
bacteria. This theory weak 
reactions to the human PPD-S are cross reac- 
tions from the unclassified mycobacteria and 
that this type of infection is much more prevalent 
in southeastern states than in other parts of the 


from 


assumes that the 


country. 

(3) A of both 
assumes that there is widespread allergy to both 
the human and the unclassified mycobacteria 
and that both are more prevalent in the south 
eastern states than in other parts of the country. 

The excessively high tuberculin rate of 80 per 
cent in the Duke medical school students in the 
period between 1930 and 1940 is confirmed by 


combination theories which 


the literature of that period. Long and Seibert 
(7) reported in 1937 on a survey of 18,774 college 
students who were tested first with 0.00002 mg., 
and the nonreactors were retested with 0.005 
mg. of PPD. The total number of reactors to 
small and large doses varied from a low of the 
20.6 per cent in Iowa State College to 80 per cent 
in New Mexico State College. Hetherington, 
McPhedran, Landis, and Opie (8) reported that 
85.9 per cent of 471 freshmen medical students 
and 98.4 per cent of 504 upper classmen at the 
University of Pennsyivania were positive to 
tuberculin in 1929-1933. In 1932, Herman, Baet- 
jer, and Doull (9) found that 56.9 per cent of the 
freshmen and 91.5 per cent of the upper classmen 
at The Johns Hopkins Medical School were 
positive to tuberculin. Those writers measured 
the diameter of the tuberculin reactions in milli 
meters of induration and made the significant 
observation that 75 first-year students, before 
exposure to patients, had an average millimeter 
reaction of 14.9 while 141 upper classmen had an 
average millimeter reaction of 20.3, or an increase 
of 5.4 + 0.58 mm. This shows that an exposure 
to exogenous reinfection may increase the tuber- 
culin reaction by 5 mm. without inducing clinical 


2 
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disease. The extent of tuberculous infections in 
medical students and nurses in this period was 
reviewed by Soper and Amberson in 1939 (10 
The 


value and limitation of the tuberculin test was 


and by Abruzzi and Hummel in 1953 (11 
discussed by Long in 1939 (12) 
In the twenty 1930 and 1950 


there was a marked improvement in tuberculosis 


vears between 
control. This resulted in a dramatic reduction 
in the vast reservoir of persons who were dissemi 
nating tubercle bacilli. In 1934 at the University 
of Maryland, 65.4 per cent of freshmen medical 
students reacted to 1 TU, but by 1957 only 10.6 
per cent were positive to 1 TU (13). The reactions 
in the Duke medical students declined from 80 
per cent positive to 0.1 or 1 mg. of OT in the 
1930-1940 period to 61.8 per cent by 1956-1957 
The more striking change, however, was in the 
type of reaction. The 60 per cent who had reacted 
to 0.1 mg. of OT in 1930-1940 dropped to 24.3 
per cent in 1956-1957, while those who had re 
acted to 1 mg. increased from 20 per cent to 
This type of shift is logical and 
With a 
in the opportunity for infection, not only were 
but fewer 
reinfected, which would result in a gradual atten- 


37.5 per cent 
should have been expected reduction 


there fewer students infected also 
uation in the degree of tuberculous allergy. Evi- 
dence for the gradual attenuation of allergy with 
time, in the absence of reinfection, was reported 
by Austrian (14) in 1924, Krause in 1925 (15), 
Dahlstrom (16) in 1940, Hardy 
(17) in 1946, Puffer and her associates in 1946 
(18), Daniels and his colleagues in 1948 (19), 
Kunofsky and Katz in 1958 (20), Adams in 1959 
(21), and Batman and co-workers in 1960 (22). 

The shift in the degree of allergy to tuberculin 
described for the Duke medical students is not 
an isolated observation, but is confirmed by the 


Edwards and 


literature of the past thirty years, as shown in 
table 6 
reacting to 1 mg. of OT or to 0.005 mg. of PPD, 


The weak reactors are defined as those 


and the strong reactors as those reacting to 0.1 
PPD, or 
The ratio of weak reactors to 


mg. or 0.33 mg. of OT, 0.0001 mg. of 
0.01 mg. of OT 
strong reactors was obtained by dividing the 
percentage ol weak reactors into the percentage 
of strong reactors. Hence, the weak reactors are 
always one, while the strong reactors are either 
The English in 
OT 


employed the same lot of tuberculin on both 


greater than or less than one 


vestigators used their own standard and 


series of tests. Amberson and Riggins (2) used 


New York City OT, and Opie and his associates 
(24) employed the Philadelphia OT. The last 
Duke series used Wyeth’s OT, which had been 
standardized against Lake OT by 
Aronson. All of the other studies shown in table 
6 employed the Saranac Lake tuberculin. 

In 1929, 83 per cent of the Philadelphia school 
children (24) were positive to tuberculin with a 


Saranac 


ratio of strong to weak reactors of 5.6 to 1. Har- 
rington and Mevers (23) and Harrington, Meyers 
and Levine (28) reported the first repeated study. 
In 1926 the Minneapolis school children had a 
ratio of strong to weak reactors of 3.6 to 1 and, 
by 1937, after eliminating bovine infection and 
improving the case-finding methods for human 
tuberculosis, the ratio dropped to 0.97 to 1. 
The same type of change was observed by Dr 
Katherine Jordan (30) in the Riverside Sana 
torium School district in Minnesota. Between 
1930 and 1956, the 1+ reactions to 0.1 mg. of 
OT increased from 15.9 to 52.5 per cent while 
the 34 
3.7 per cent. The most rapid drop in ratios was 
observed in the British Medical Research Coun 
cil’s study of BCG. In the 1952 series, the ratio 
of strong to weak reactors was 2.7 to 1, and five 
years later it was 0.54 to 1. These ratios were 
found in the control groups of children who were 
not given BCG and can be attributed to an im 


reactors were decreasing from 36.3 to 


provement in the tuberculosis situation incidental 
to the BCG study and to the introduction of 


chemotherapy (29). 

The theory of the attenuating tuberculin re 
actions with decreasing exogenous reinfection 
affords a logical explanation for the large numbers 
of weak reactors in Minneapolis (28), in England 
(29), and particularly in the southeastern part 
of the United States. While this is a logical con- 
clusion, it is not necessarily true. 

The theory of “nonspecific” allergy to the un 
classified mycobacteria came as a by-product of 
the cooperative study on the beginning and evolu 
tion of tuberculosis in 26,000 student nurses in 
76 training schools during the years 1943-1949 
(31). On admission to the schools, a geographic 
and contact history was obtained from all stu- 
dents, and all were tested with 5 TU (0.0001 
mg.) of PPD-S. Those negative to this dose were 
retested with 250 TU (0.005 of PPD-S. 
Student nurses from Texas and Oklahoma re- 
acted positively to 5 TU at a rate of 25 per cent. 
In no other area did the rate of reaction exceed 
15 per cent to this dose and there was little dif 


mg.) 
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IN TUBERCULIN PATTERN IN STUDENTS 


TABLE 6 


DecREASE IN STRONG AND INCREASE IN WEAK Reactions TO TUBERCULIN, 1926-1960 


Author Subjects 


1926 Harrington and 
Meyers (23) 


Opie et al. (24) 


children 

1929 
children 

Yale students 


1932 Soper and Wilson 


(25) 
Stiehm (26) 
Amberson (2) and 
Riggins 
Palmer, T. M., et al 
(27) children 
Badger and Spink Boston student 
(1) nurses 


1935 
1936 New York City 


nurses 
1936 


1937 
Harrington et al 


(28) 


Pollock et al 


1937 
children 
English school 
children 
English school 
children 
Duke medical 
students 
Duke medical 
students 
Duke medical 
students 


1952 


Pollock et al. 


1957 


1956-1957 Smith et al 


1958-1959 ‘Smith et al 


1958-1959 Smith et al. 


1956-1959 Smith ef al. 
nurses 
1960 Smith ef al 
nurses 


Minneapolis school 


Philadelphia school 


Wisconsin students 


Minneapolis school 


Duke white student 


| 


PPD 
PPD 


OT 
0.1 mg. OT 


0.01 mg 

0.0001 mg 
0.033 mg 
1 mg. OT 
0.005 mg 


Negative 


> 


per per per 


cent cent cent 


36.6 10.3 


Florida Negro school 


Duke Negro student 


* Calculated by dividing the per cent reacting to 1 mg. of OT or 0.005 mg. PPD into the per cent react- 


ing to small doses of tuberculin. 


t Recalculated from number completing the series of quantitative tests 


ference between the results for the southeastern 
states and the northern, midwestern, and far 
western states. The results from the 250-TU dose 
were quite different. The median per cent in the 
ten southeastern states was about 64 in contrast 
to 28 for the remainder of the states 

The presence of this excess number of reactors 
to the strong dose of tuberculin in the south- 
eastern states led Palmer and his associates (31) 
to suggest that these reactions were not from 
human tubercle bacilli but represented infection 
with some other antigenically related organisms. 
This theory was supported by the presence of 
calcified lesions in a fairly high percentage of the 
5 TU reactors but not of the 250 TU reactors. 
Furthermore, the 5 TU reactors gave a history 
of previous contact with patients who had clinical] 
tuberculosis quite frequently, while those reacting 


to 250 TU did not give significant incidences of 
contact. Lack of contact as a valid argument for 
a “nonspecific” allergy has been questioned by 
Pollock, Sutherland, and Hart (29) who studied 
7,646 Royal Air Force recruits in 1954-1956, 
using doses of tuberculin which ranged from 
0.3 TU to 100 and 1,000 TU. However, the theory 
still stands, as a theory, without this bit of sup- 
porting evidence. 

Direct evidence for the presence of allergy 
from another mycobacterial species was pre- 
sented by Edwards, Edwards, and Palmer at 
the 1957 meeting of the National Tuberculosis 
Association and subsequently published (4). This 
study involved 46,190 naval recruits from all 
parts of the country. The naval recruits were 
given simultaneous tests with 5 TU of PPD-S 
and 5 TU of PPD-B (see figure 1) 


223 

per per per 

cent cent cent 
2,118 3.6:1 53.1 
1,621 /45.2 17 2.7:1|37.8 

2,351 24.2) 5.7 4.2:1/70 

539 Ww 2.0:140 
249 56.517.4 3.2:1/26.1 

383t 38.9 9.1 4.3:152 

1,549 8.7; 9.2 0.97:1 82.1 

56, 700 28 12 2.7:160 

6,406 8 24 0.54:168 
144 24.3 37.5 0.65:138.2 

146 7.5 39.1 0.19:153.4 
146 7.5 24 0.31:168.5 
332 10.8 29.9 0.36:1 59.3 
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The Battey tuberculin used was prepared from 


a strain of nonphotochromogenic unclassified 


mycobacteria isolated from a patient in the 
Battey State Tuberculosis Hospital in Georgia 
The PPD was prepared by Affronti (3) 


Florence Seibert 


under 
the direction of Dr Cruinea 
inoculated with H37Rv 
100616 from which the Battey 
The pigs with 
human bacilli gave an average reaction of 10.4 
to 0.0005 mg. of PPD-S and a cross reac 
to 0.0005 PPD-B. The 
organisms gave an 
0.0005 PPD-B 
to PPD-S (32 


Furthermore, patients with spontaneous infe« 


pigs were and with the 
Battey 


PPD was pre pared 


strain 
inoculated 


mm 
mg. ol 
Battey 


7.5 mm. to 


tion of 6.2 pigs 
inoculated with the 
average reaction ol 
and a cross reaction of 3.1 mm 
tions with the Battey type of mycobacteria gave 
larger reactions to the PPD-B than to PPD-, 
while patients infected with human tubercle ba 
cilli gave larger reactions to the PPD-S than to 
the PPD-B 

The naval recruits gave more and larger reac 
tions to the 5 TU of Battey PPD than to the 
PPD-S, and a striking difference was noted when 
recruits from twelve southeastern states wer 
compared with recruits from the remainder of 
The and far 
western reactors had a median of 25 per cent 
while the had a 


median of 66 per more 


the country northern, western, 


reactors southeastern recruits 


cent reactors to 4 or 
millimeters (see figure 1) 

The cross infection discussed by Palmer and 
his associates (32) is of particular significance 
Guinea pigs inoculated with Battey bacilli and 
PPD than to 
human PPD were superinfected with virulent 
H37Ry\ 
gave larger reactions to PPD-S than to PPD-B 


having larger reactions to Battey 
After the superinfection the animals 
Twenty-nine patients with culturally proved 
human tuberculosis have been tested with 1 TU 
of PPD-S and 1 TU of PPD-B, and the average 
millimeter reaction to PPD-S was 12 mm. and 
to PPD-B was 8.5 mm. The medical students 
5 TU of PPD 
PPD human 
and larger reactions to 
PPD-S or 


reactions to 
than to 


more positive 


PPD avian 


gave 
Battey 
(see table 3 
250 TU of avian than to 250 TU of 
1 mg. of OT 

Mellman (33 
in his series who lost 
5 TU of PPD-S continued to react to 5 TU of 
Battey PPD. This supports the 
theory. But in Adams’ (34 


and 


more 


table 5 

found that most of the children 
their ability to react to 
“nonspecific” 


series of children 
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who lost their reactivity to 5 TU of PPD-S, the 
PPD-S reactions were stronger than those to 
PPD-B. This attenuation 
theory 

The evidence for a widespread infection in the 
United States with organisms of the avian-Battey 


result supports the 


complex is quite substantial and is supported by 
the limited studies on the Duke medical students. 

Since the more virulent human tubercle bacilli 
would be expected to override and dominate the 
allergic reaction, it is tempting to explain the 
predominantly strong reaction to weak doses of 
tuberculin in the 1930-1940 period as partly 
primary human bacilli infection and partly super- 
infection with human bacilli on the basic avian 
Battey-complex and photochrome infections. 
With the decline in infections and superinfections 
with the human tubercle bacilli, the underlying 
basic environmental infection with other myco 
bacteria appears as an increasing percentage of 
weak reactors to human tuberculin. This explana 
tion was proposed as a theory by Palmer and his 
associates in connection with the excessive num 
ber of reactions to 250 TU of PPD-S by the 
student nurses in the southeastern states. The 
theory receives substantial from the 
study of the naval recruits with 5 TU of PPD-S 
and PPD-B (4). This theory, like the first one 
the present writers, is plausible 


support 


proposed by 
but not necessarily true. 

{mong the 65 northern students, 24.6 per cent 
reactions to 5 TU of Battey PPD 
per cent of the 81 
students had This difference is not 
statistically significant. The most striking dif 
ference was found with strong doses of tuber- 
culin. Among 55 northern students, 15.4 per cent 
were positive to 0.005 mg. of PPD-S, while 30.8 
per cent of the southeastern students had reac- 
tions. This is a significant difference, with P > 
0.02. Also, only 27.7 per cent of the 55 northern 


had 6 mm 


while 28.4 southeastern 


reactions. 


students were positive to 1 mg. of OT, while 
18.1 per cent of the southeastern students had 
reactions. This also is a significant figure, with 
P < 0.01. If the excess number of reactions to 
0.005 mg. of PPD-S and 1 mg. of OT in the 
southeastern students were cross reactions from 
the avian-Battey complex, then the same per- 
centage of cross reactions should have been seen 
in the northern students. 

The evidence for massive infections with the 


avian-Battey complex of mycobacteria in the 
Duke medical students was so overwhelming 


| 
f 
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that some extraneous factor was sought. At the 
5 TU level, only 11 (7.5 per cent) had reactions 
of 6 mm. or more to PPD-S (see table 3) and only 
1.4 per cent reacted when the reaction to PPD-S 
was positive and that to avian or Battey PPD, 
negative. The discrepancy was even greater at 
the 250 TU level (see table 5). Although 57 (39.1 
per cent) gave reactions of 6 mm. or more to 1 mg. 
of OT, there were only 9 (7.2 per cent) who had 
larger reactions to 0.005 mg. of PPD-S or to 1 
mg. of OT than to corresponding doses of avian 
PPD. These results suggest that the avian and 
Sattey tuberculin are biologically more reactive 
than indicated by the micrograms of tuberculous 
protein which they contain. 

The late Joseph D. Aronson made a 
thorough study of cross reactions with tuberculin 


most 


from various types of mycobacteria. Aronson and 
his associates (35) found that 0.0002 
Weybridge’s human PPD, made by the trichlor- 
acetic precipitation method, gave reactions com- 
parable to 0.1 mg. of OT when used on subjects 
previously vaccinated with BCG. Surprisingly, 
0.0002 mg. of Weybridge’s avian PPD produced 
almost as many and as large reactions as 0.1 
mg. of Wyeth’s OT in subjects vaccinated four 
to five months previously with BCG. Wey- 
bridge’s M. balnei PPD (0.00002 mg.) gave some- 
what fewer and less strong reactions in unvac- 
cinated persons than did 0.01 mg. of Wyeth’s 
OT. But the Weybridge M. balnei PPD, at both 
0.00002 mg. and 0.0001 mg. levels, gave definitely 
fewer and weaker reactions in BCG-vaccinated 
persons than did comparable doses of Wyeth’s 
OT. 

In Aronson’s last study (36), PPD preparations 
were made by the trichloracetic acid method from 
strains of Battey, photochrome, and M. balnei 
and compared with Wyeth’s OT on 1,200 patients 
in a sanatorium for tuberculosis. Doses of 0.01 
mg. and 0.1 mg. of OT were compared with 
0.00002 mg. and 0.0002 mg. of the various PPD 
preparations. Aronson and Kraus (36) found 
that 97.7 per cent reacted to one or the other 
dose of OT: 95.4 per cent reacting to Battey, 
94.9 per cent to photochrome, and 96 per cent 
to M. balnet. Among 1,322 subjects in an in- 
dustrial school, 55.4 per cent were positive to 
OT, 47.9 per cent to Battey, 56.6 per cent to 
photochrome, and 77.8 per cent to M. balnei. 

The PPD from Mycobacterium balnei which 
gave the largest per cent of reaction was prepared 
in the Weybridge Laboratory, and not by Dr. 
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Aronson. The results suggest: a massive infection 
with some other mycobacterial species which is 
detected as a cross reaction, a massive infection 
with Mycobacterium balnei, or a human infection 
giving an excessive cross reaction because of the 
strong biologic activity of the M. balnei PPD. 
Three months after BCG 423 
young males from the industrial were 
retested with 0.1 mg. of Wyeth’s OT and with 
0.0002 mg. of the other PPD preparations. It 
was found that 92.4 per cent were positive to 
OT, but only 60 per cent to photochrome, and 
50.6 per cent to Battey. The smaller percentage 
of reactors to the other mycobacteria in the vac- 


vaccination, 


sche 01 


cinated group, who were negative to tuberculin 
before vaccination, suggests that some of the 
reactions noted among patients and among the 
spontaneous convertors in the industrial school 
resulted from infection with these mycobacteria 
or from a coinfection with human tubercle bacilli 
and other mycobacteria. The cross reactions 
studied by the Public Health investigators are 
reviewed in the monograph of Edwards and 
Edwards (37). 

Green (38) investigated cross reactions in ex 
perimentally infected guinea pigs with PPD prep- 
arations made by the trichloracetic acid method 
from a number of mycobacteria. He observed 
that the cross reactions found in guinea pigs 
infected with human and avian tubercle bacilli 
were reciprocal. It required twenty times as much 
of the heterologous PPD to produce reactions 
of the same size as those induced by the homolo- 
gous tuberculin. 

A study of reciprocal cross reactions in human, 
culture-positive patients and in medical students 
is shown in the accompanying tables. Tuber- 
culins from the same bottles were used in all of 
these studies. It may be seen in table 7 that the 
patients gave reactions to 1 TU of Battey PPD 
which were only —3.5 mm. as large as those from 
PPD-S, while avian PPD gave —5.7 
actions. This suggests that: the Battey tuberculin 
is more closely related biologically to the avian 


mm. re 


than to the human organisms; more of the patients 
had simultaneous infections with Battey than 
with the avian organism; or the Battey tuberculin 
is more reactive. 

Medical students who had 6 mm. or more reac 
tions to 5 TU of PPD-S were compared for cross 
reactions with 5 TU of Battey PPD and avian 
PPD. The Battey reactions in these students were 
6 mm., sug- 


—5 mm. and the avian reactions 
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TABLE 7 
Cross Reactions rrom Human, Batrrey, anp Avian PPD wits 1-TU anp 5-TU Doses 


Subjects 


Patients with 6 mm. or more reactions to (0.00002 
mg.) 1 TU PPD-S 

Medical students with 6 mm 
to (0.0001 mg.) 5 TU PPD-S 

Medical students with 6 mm 
to (0.0001 mg.) 5 TU PPD-A 

Medical students with 6 mm. or 
to (0.0001 mg.) 5 TU PPD-B 


or more reactions 


or more reactions 


more reactions 


TABLE 8 
rrom 250 TU 
Ma. OT 


REACTIONS Human PPD-S 


AND 1 


( "ROSS 


Differ 


Subject 
ence 


Num 1 Mg 
ber PPD OT 


Medical students with 6 
mm. or more 
to (0.005 mg 
PPD-S 

Medical 
mm. or more reactions to 
1 mg. OT 


reactions 
250 TU 


students with 6 


TABLE 9 
From | Mo. Human 
Avian PPD 


REACTIONS OT 


0.005 Ma 


( ‘ROSS 


Num 


ber I 


Subject 


PPD- Differ 
A en 


Medical with 6 
mm 
to 

Medical 
mm or more 
to (0.005 mg 


students 
or more reactions 
mg. OT 

students with 6 
reactions 


PPD-A 


gesting that, for one of the thre« 
above, the Battey PPD was 1 mm. stronger than 
the 


reasons given 


avian 
Medical students who had 6 mm. or more reac 
tions to PPD-A were assumed for the purpose of 
the study to have been infected with avian bacilli 
It may be seen that in this group the Battey is 
+8.3 mm. and the avian +7.6 mm. stronger than 
the PPD-S. This group indicates that the Battey 
PPD is 0.7 mm. stronger than the avian PPD 
Medical 


PPD-B were assumed 


students with 6 mm. reactions to 


for the purposes of this 


PPD-S PPD-B Difference PPD-A Difference 


Number 


study to have been infected with the Battey 
organism. In this group, the Battey reaction 
was +7.9 mm. and the avian +5.4 mm. stronger 
than the reaction to the PPD-S. These results 
suggest that the Battey PPD is 2.5 mm. stronger 
than the avian PPD. 

The reciprocal relationship found by Green 
for human and avian guinea pig infection is sug- 
gested by the —6 mm. for the assumed human 
infection and +7.6 mm. for the assumed avian 
infection. This suggests that the avian PPD is 
1.6 mm. stronger than the PPD-S. In the guinea 
pigs inoculated with human or Battey tubercle 
bacilli by Palmer and Edwards (32), the human 
infections gave an average reaction of 10.4 mm. 
for the human PPD and a cross reaction with 
Battey of 6.2 
mm. The Battey infection gave an average re- 
action of 7.5 mm. to Battey PPD and a cross 
reaction to the human PPD of 3.1. This gives a 
1.4 difference. When the type of 
calculations are made from the reactions of 
the medical students (table 7) to Battey PPD, 
for the hu- 
man group is balanced by mm. for the 
group 7.9 the Battey 
group. This suggests that the avian is 3.3 mm. 


mm. This gives a difference of 4.2 


mm. same 


be seen that the 5 mm 


8.3 


it may 


avian and mm. for 
stronger than the human, and the Battey is 2.9 
mm. stronger than the human PPD 

The results are given in table 8 of the examina- 
tion for cross reactions to 1 mg. of OT of the 
medical students who had reactions of 6 mm. 
or more to 0.005 mg. (250 TU) of PPD-S. The 
students with reactions of 6 mm. or more to 1 mg. 
of OT are compared for cross reactions with 
PPD-S. In this instance, the OT is 5.8 stronger. 
In table 9 the cross reaction is shown between 1 
mg. of OT and 0.005 mg. of avian PPD. But when 
students with 6 mm. or more reactions to avian 


226) 
29 12 8.5 —3.5 6.3 —5.7 : 
12 18 13 5 12 —6 
22 1.2 9.5 +8.3 8.8 +-7.6 
35 2 9.9 +7.9 7.4 +5.4 
| 
13 (11.5) 12 +-0.5 
33 8.6 14.4 +5.8 
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Fic. 7. Frequency distributions of sizes of reactions to 5 TU of PPD-S, and relative sizes of compara 
tive reactions to 0.0001 mg. of PPD-B among naval recruits from different regions of the United States. 


(Courtesy of Edwards, L. B., Edwards, 


4 


P. Q., and Palmer, C. E 
Supplement, p. 77)). We have taken the liberty of changing this figure and including recruits giving 


, figure 11: Acta Tubere Scand, 1959, 


reactions to PPD-S which equal those to PPD-B as true reactions to human tuberculin 


PPD are compared with those with 6 mm. or 
more reactions to 1 mg. of OT, it is seen that the 
reactions to PPD-A are 8 mm. stronger. In this 
instance, the reaction to the avian seems 7.9 mm. 
stronger than to the OT. This marked difference 
suggests that many of the students in this group 
were primarily infected with members of the 
avian-Battey complex. 

The consistency with which the Battey PPD 
at the 5 TU level exceeded the expected reac- 
tions in students supposed to be infected with 
human bacilli suggests that the histograms of the 
naval recruits who were tested with 5 TU of 
PPD-S and PPD-B could be modified by includ- 
ing those giving equal reactions to PPD-S and 
PPD-B in the group with larger reactions to 
PPD-S than PPD-B (figure 7). Thus, the recruits 
from the southeastern states would have a greater 
number of reactors to PPD-S, approximately 


comparable to that shown in table 5, and there 
would still be more recruits who have stronger 
reactions to PPD-B. 


Table 10 was constructed from the medical 
student data by selecting students who had very 
much greater sensitivity to Battey and avian 
PPD than to human PPD. It may be seen that 
13 students reacted to 5 TU of avian or Battey 


PPD and were negative to 25 times as much 


OT. Twelve students were positive to 250 TU 
of avian PPD and negative to ten times as much 
OT in the form of 1:10 OT. Sixteen students 
had large reactions to 250 TU of avian and zero 
reaction to 1 mg. of OT. Some of the students 
have been classified in two groups. The total 
the 
number of students who were infected with the 


number which were regarded as minimal 
avian-Battey complex without simultaneous in- 
fection with human bacilli was 31, or 21 per cent 
of the entire group of 146 students. A division 
by state and residence in this group shows that 
16 (24.2 per cent) were from the northern states 
and 15 (19.5 per cent) were from the south- 
eastern states. This excess in the number of 
reactors from the North is an apparent contradic- 
tion of previous results, but is explained by the 
large number of southern men who may have 
had simultaneous infections with both organisms. 

An attempt was made to calculate the number 
of students infected with human tubercle bacilli 
by selecting those giving a 10 mm. or more reac- 
tion to 1 mg. of OT. There were 18 students with 
this type of reaction. It may be seen in table 11 
that there were twice as many southeastern as 
northern students who had reactions which were 
equal or larger to 1 mg. of OT than to 0.005 mg 


PPD-A. Twenty-three students had larger reac- 


N 
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TABLE 10 tions to 0.005 mg. of PPD-A than to 1 mg. of OT 
AviAN-Batrey CompLex 1n MepicaL STUDENTS and they can be assumed to have had either infee- 


¥: an tions with the avian-Battey complex or with 
Bat 


tey 


1:100 1:10 


rt 5 Tt 


tad Te hd both the human bacilli and the other mycobac- 


teria. There were four times as many southeastern 


a a as northern students in this group. The average 
0 5 6 
0 0 large reactions produced by the avian PPD sug- 


millimeter reactions are shown in table 12. The 


0 0 “ gest both more frequent infection with the avian- 
0 6 
0 10 
0 0 
0 0 children with Weybridge’s human and avian 
0 0 PPD in 1958. Allergy detected by avian PPD 
0 ‘ : 3 began early in childhood and occurred in a much 
0 ( 
0 10 
0 0 
0 0 é tients with tuberculosis, the human tuberculin 


Battey complex and a biologically more reactive 
tuberculin. Kuper (39) tested South African 


higher percentage than allergy to human PPD 
When the two tuberculins were tested on pa 


0 0 did give a larger average reaction than the avian 
0 5 
0 5 0 


0 0 
0 5 0 ! were more reactive biologically than the human 


tuberculin, but the excess was very small. These 
findings could be explained if the avian PPD 


0 0 PPD, and both avian and human infections are 
present in South Africa. 

a ; > In table 13 an attempt was made to calculate 
0 5 0 the percentage of the entire group of 124 students 
0 2 8 which were infected with the human and with 
0 0 the avian-Battey complex. The data for this 
° 64 > table were selected from the PPD-S and PPD-B 


0 0 reactions in table 3, the avian reactions in table 


0 0 10, and the OT and avian reactions in table 11. 
0 0 3 The results seem to support the third theory, 


N 
N 
N 
N 
N 
N 
N 
N 
s 
N 
N 
N 
N 
N 
Ss 
Ss 
N 
N 
N 


which proposed that there is an excess of both 
attenuated human tuberculin allergy and true 
infections with the avian-Battey complex in the 
medical students from the southeastern states. 


N = North, Midwest, and Far West 


= Southeast 


TABLE 11 Unfortunately, theories one and two cannot be 


NORTHERN AND SouTHern Mepicat Srupents 
with 10 Mm. on More Reactions ro 1 Ma 

or OT biologic reactivity of various tuberculins even 

when they contain the same amount of tuberculo- 


completely eliminated because of the grave sus 
picion that there are significant variations in the 


Students det . protein. However, it is obvious that four or more 


carefully standardized tuberculins will have to 


Nun Per Num Per Num Per be employed in at least two different dose levels 
er |Cen 
to solve the remaining problem concerning allergy 


Students tested with 55 (84 in man to the mycobacteria. Testing in animals 


strong doses should be supplemented by quantitative testing 
Reactions to lr OT ! 3 
an hag on. ; in man in recent convertors who are known to 
equal or greater 
than 0.005 me 
PPD-A shortly before conversion. 
Reactions to 0.005 : 5 23 In recent years a number of different types of 
mg. PPD-A greater : 
than to 1 mg OT 


have been negative to 0.005 mg. of human PPD 


mycobacteria have been isolated from man under 
circumstances which suggest that they were the 
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TABLE 12 
Cross Reactions with 0.005 Mc. PPD-S anp PPD-B1N Strupents wits 10 MM. or More 
Reactions To 1 Ma. or OT 


Northern students giving reactions to | mg 
which were equal to or larger than those 
actions to PPD-A 

Southern students giving reactions to | mg 
which were equal to or larger than those 
actions to PPD-A 

Northern students giving 
PPD-A than to 1 mg. OT 

Southern students giving 
PPD-A than to 1 mg. OT 


larger reactions 


reactions 


larger 
Total of the 4 groups 


actual cause of the patient’s disease. The best 
known is the “yellow bacillus” or photochromo 
gen of Runyon (40) for which the name M. 
kansasii has been suggested as an honor to the 
state of Kansas in which it was first isolated (41). 
This found the 
United States and in many other countries, but 


species has been throughout 
seems to be particularly prevalent in the Middle 
West, in a suburb of Chicago, and around Hous 
ton, Texas. One specific nonphotochromogenic 
type is called the “Battey type’’ because it was 
at the Battey State Hospital 


for Tuberculosis in Georgia (42). This type is 


recognized first 


much more prevalent in patients from Georgia 
Florida (43) than the photochromogenic 
The Battey organism also occurs in the 


and 
type 
northern part of the United States and in other 
countries. 

The organism isolated from a fatal disease in 
a child by Cuttino and McCabe in 1949 (44 
named Nocardia intracellularis is not a Nocardia 


and 


but a Mycobacterium which seems to belong to 
the 
definitely but less frequently associated with dis 
eases in man (40), M. fortuitum has been isolated 


tattey group (45). The scotochromogens are 


from patients in Chicago with considerable fre 


quency (46). This organism grows in eight to 
nineteen days and produces colonies which are 
rough in texture and colorless and is easily a 

cepted as atrue tubercle bacillus if the cultures are 
not inspected at frequent intervals. Some recent 
studies suggest that M. fortuitum may be a mutant 
of the chromogenic M. marinum (47). Finally, a 


single isolated culture of M. ulcerans has been 


Number 


PPD-A 
0.005 Mg 
Average 

Mm 


PPD-S 


OT 1 Mg. | 9 005 Mg 


Average Difference Difference 


Average 
Mm M 


TABLE 13 
CoMPARISON oF HuMAN AND Mycospac 
TERIAL INFECTIONS IN 65 NORTHERN AND 81 
SOUTHEASTERN MEpICcAL STUDENTS 


Bacilli 


Northern students 


Southeastern 
students 


Total 2 


obtained from the sputum of man. The patient 
had specific antibodies in his blood for his own 
and for stock strains of M. ulcerans (48). 

It is possible that some allergy detectable by 
tuberculin is a cross reaction with microbial 
species other than mycobacteria. Zinsser and 
Tamiya (49), in 1924, that 
pigs infected with Br. abortus gave positive skin 


tests to OT. Aronson, Saylor, and Parr (50) have 


observed guinea 


made the reverse observations, namely, that 
Indians in southwest Alaska with 


dence of reaction to PPD-S frequently reacted 


a high inci 


to protein from Br. abortus although no fresh 
milk was consumed and there was no known 
contact with animals infected with Br. abortus. 
Both the bovine and avian species of myco 
bacteria are known to infect man. Bovine tuber 


culosis was formerly excessively prevalent in 


cows and frequently spread to man, but is rare 


229 
OT 5 15 9 6 13 —2 
re 
OT 13 16 10 -6 14 2 
re 

to 4 12.5 6 -6.5 18 +5.5 
to 19 12.3 7 5.3 18 +5.7 

41 13.4 8.2 16 

Total 

Infected 
= ‘th Per with Per 
Cent Avian Cent 

Human Battey 

Bac illi 
9 13.8 30 16.3 
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in both. Avian tuberculosis is an endemic 


disease of chickens which spreads to other avian 


now 


species such as ducks, pheasants, turkeys, crows, 


pigeons, and sparrows (51). It also infects swine, 


sheep, cows, mink, and man (52). Among mam 
mals, swine and mink seem to be the most sus 
ceptible. Mink, when heavily 


high mortality (53). Swine usually have asympto 


infected, have a 


matic infections but do develop gross lymphati 
disease which is not infrequently fatal 
Tuberculosis is now 180 times as frequent in 
swine as in cows, and most of the infections occur 
with the avian bacillus, some with the bovine, and 
a few with other types of mycobacteria. In 1955, 
3.5 per cent of swine slaughtered in the midwest 
ern and 1.5 per cent of those slaughtered in the 
southeastern states had tuberculosis (54). Avian 
infection is usually asymptomatic in cows and 
sheep, but produces a specific allergy which is 
more reactive to tuberculins made from Johne’s 
bacillus or the avian bacillus than to tuberculin 
Feld 


man (53) believes that avian infection is a more 


made from the bovine or human bacillus 


serious problem than bovine infection in cows 
at the present time, and cites the infection of a 
herd of cows with avian bacilli after grazing in a 
pasture on which chicken manure had been used 
ar fertilizer 

Avian infection in man, formerly believed to 
be extremely rare, is now being reported with 
increasing frequency (52, 55-59). Some of these 
infections are in patients with silicosis, but other 
healthy 


In some instances the infection can be 


cases have developed in apparently 
persons. 
traced directly to contact with chickens which 
were carrying avian bacilli, as illustrated by the 
22-month-old child with pulmonary disease and 
the 57-year-old woman with a lesion on the right 
index finger (52) 

The mutability of avian bacilli greatly exceeds 
that of the human and bovine species The im 
portant work of Petroff and Steenken 
(60) and Winn and Petroff (61) has been ignored. 


They found a smooth mucoid white, a flat smooth 


pioneer 


wrinkled white, a rough white, and a chromogenic 
type. The mucoid white and flat smooth wrinkled 
white were virulent for chickens while the rough 
and chromogenic were relatively or absolutely 
avirulent. At the present time, with concentration 
on chromogenic and photochromogenic colonies, 
it would be very easy to mistake the white types 
as true human tubercle bacilli. The chromogenic 


type was described by the writers as “ocher,”’ 
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but the colored illustration published by Winn 
and Petroff shows colonies which closely re- 
semble those now being called “Battey type.” 
sojalil and Cerbén (45), Durr, Smith, and Alt- 
man (62), Karlson (55), Takeya and associates 
(63), (64), and the 
present writers have found no specific difference 


Edwards and co-workers 
between known avian strains and the Battey 
organism except for a lack of virulence. Karlson 
has suggested (55) that avian bacilli might lose 
their 
after prolonged residence in man. 

The possibility of relatively massive but sub- 
clinical infection of man with the avian-Battey 


pathogenicity for rabbits and chickens 


complex is suggested by the number of apparently 
healthy subjects with large reactions to PPD 
made from avian, Battey, and M. balnei (36). 
Even patients with proved infection with human 
tubercle bacilli sometimes give as large a skin 
reaction to the photochromogen PPD, the Battey 
PPD, or the avian PPD as they do to the human 
PPD; but often the strong reaction is to only one 
of the other PPD’s, while many patients gave 
insignificant or zero reaction to all of the other 
PPD’s. The average size of the reaction to the 
human PPD is always somewhat larger than 
that to any one of the other antigens. This sug- 
gests that the virulent human bacilli have been 
superimposed upon the pre-existing allergy to 
one or another of the other less pathogenic myco- 
This complex situation is even more 
in healthy medical students than in 


bacteria. 
striking 
patients. 

The photochromogenic, scotochromogenic and 


nonphotochromogenic bacilli presumably live in 
the soil. Edwards and co-workers (64) cultured 


the saliva and bronchial secretions of 122 ap- 
parently healthy persons and isolated 7 strains 
of the Battey type, 2 scotochromogens, and 5 
rapid growers. But 11 nocardias and 3 strepto- 
myces were isolated from the same series of 
cultures. The nocardias and streptomyces are 
recognized as natural inhabitants of the soil, so 
presumably all of the organisms were from the 
soil and entered the respiratory tract with dust 
particles. Ten of the 11 nocardias and 3 strepto- 
myces and the 5 rapid-growing mycobacteria are 
nonpathogenic for the human lung. This does 
not prove, however, that the Battey strains are 
nonpathogenic for man. Nocardia asteroides, of 
which there was one isolate in this series, is a 
highly pathogenic species when once it becomes 
implanted in man, but the Nocardia is not trans- 
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mitted from man to man, nor does it readily 
sensitize man by subclinical infection. This was 
shown by Edwards while testing school children 
with PPD made from a highly virulent strain of 
Nocardia asteroides. 

The best candidate for widespread subclinical 
infection of man in this whole group of myco- 
bacteria is the avian bacillus. The infected hen 
excretes large numbers of virulent avian bacilli 
in her feces. Avian bacilli have remarkable sur- 
vival ability in the soil. Feldman (51) has col- 
lected the evidence for this in his monograph. 
The natural autolytic and rotting process which 
occurs when an infected chicken is buried does 
not destroy the virulent avian bacilli. They are 
known to have survived, in a virulent form, for 
more than four years in the soil of an abandoned 
chicken yard. One investigator believes that they 
can actually multiply in the soil under certain 
favorable conditions. Being present in the soil 
in large numbers, they could be transmitted to 
the respiratory tract of man and animals in a 
manner analogous to that known for Histoplasma 
capsulatum. Finally, the avian bacilli have a 
broader spectrum of infectivity for mammals 
than the Battey 


organism and are known to 


produce subclinical infection in cows, sheep, and 


swine. 
SUMMARY 


Between 1930 and 1940, approximately 60 per 
cent of the second-year medical students at the 
Duke University School of Medicine reacted to 
0.1 mg. of OT and only 20 per cent reacted to 
1 mg. There was a gradual reduction over the 
years in the total number of reactors, with a 
striking reduction in those reacting to 0.1 mg. and 
a specific increase in those reacting to 1 mg. By 
1959-1960, only 7.5 per cent were reactors to 5 
TU of PPD-S while 39.1 per cent reacted to 250 
TU of PPD-S. A review of the literature revealed 
that this type of change has been occurring in 
various parts of the United States. 

The success of the tuberculosis control program 
in the detection and isolation of the disseminators 
of tubercle bacilli has resulted in both fewer new 
subclinical infections and less frequent exogenous 
reinfections which formerly served to keep the 
tuberculin reactions strong. It would be logical 
to assume that virtually all of the reactors to 
strong doses of tuberculin were originally in- 
fected with human tubercle but that 
their allergy has decreased in the absence of 


bacilli, 
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periodic restimulation. But Palmer and Edwards 
have shown that many of these weak reactors to 
reactions to 
antigens Battey 
mycobacteria. They have assumed that virtually 
none of the weak reactors to human tuberculin 
have ever been infected with human tubercle 
bacilli. They found a much larger number of 
reactors of this type in the naval recruits who 


human tuberculin give stronger 


prepared from avian and 


lived in the southeastern part of the United 
States. 
Edwards 
with PPD made from avian and Battey myco- 
bacteria. When the medical students were tested 


and Palmer supplied the writers 


with these antigens, there was support for both 
theories. 

Various biologic and epidemiologic facts 
discussed in this paper suggest that avian tubercle 
bacilli may play an important role in this hete- 


rologous sensitivity to tuberculin. 
SUMARIO 


Alteraciones del Patrén de la Tuberculina 

en los Estudiantes entre 1930 y 1960 
Entre 1930 y 
ciento de los estudiantes de segundo afio de medi 


1940, aproximadamente 60 por 


cina en la Facultad de Medicina de la Universidad 
de Duke reaccionaron a 0.1 mgm. de TA y sola- 
mente 20 por ciento reaccionaron a 1 mgm. A 
través de los afios hubo una reduccién gradual en 
el total de reactores, con una baja notable entre 
los que reaccionaron a 0.1 mgm y un aumento 
Para 
1959-1960, s6dlo 7.5 por ciento eran reactores a 5 
UT de DPP-s en tanto que 39.1 por ciento reac 
cionaban a 250 UT de DPP-S 
literatura revelé que una alteracién de este género 


especifico en los que reaccionaron a 1 mgm 


Un repaso de la 


habia tenido lugar en varias partes de los Estados 
Unidos 

El éxito de las obras de lucha antituberculosa 
aislamiento de los 


en el descubrimiento jy 


diseminadores de bacilos tuberculosos ha dado 


por resultado tanto menos nuevas infecciones 
subclinicas como menos frecuentes reinfecciones 
exégenas de las que antes servian para mantener 
la intensidad de las reacciones a la tuberculina 
Seria légico suponer que virtualmente todos los 
reactores a dosis fuertes de tuberculina se in 
fectaron primitivamente con bacilos tuberculosos 
humanos, pero que su alergia ha disminuido a 
falta de nueva excitacién periddica. Sin embargo, 
Palmer y Harris han demostrado que muchos de 
estos reactores débiles a la tuberculina humana 
acusan reacciones mds intensas a antigenos pre 


parados de micobacterias aviarias y de Battey, 


SMITH, JOHNSTON, 


dando por sentado que virtualmente ninguno de 


los reactores a la tuberculina humana habia sido 


siquiera infectado por bacilos tuberculosos hu 


manos. También descubrieron un némero mucho 


mayor de reactores de este género entre los 


reclutas de la Armada que vivian en la porcién 


sudeste de los Estados Unidos 


Edwards y Palmer suministraron a los AA 


DPP preparado de micobacterias aviarias y de 


Battey. Al comprobar a los estudiantes de medi 


cina con estos antigenos encontraron apoyo am 


bas teorias 


Varios datos hiolégicos epidemiolégicos 


discutidos en este trabajo sugieren que los bacilos 


tuberculosos aviarios pueden desempefiar un 


importante papel en esta sensibilidad heterdloga 


i la tuberculina 


ResumMi 


Changements dans le type de tuberculine 


chez des étudiants entre 1930 et 1960 


entre 19030 et 1940. a peu prés 60°, des étudiants 


en médecine de seconde année de |’ universit« 


Medecine de Duke 
réagirent A 0,1 mg de OT et seulement 20°, réa 


lécole de l'Université de 


girent A 1 mg. Il y eut une réduction graduelle 


avec les annees, dans le nombre total des sujets 
ayant reagi, avec une réduction frappante parm 
ceux qui réagirent a 0,1 mg. et une augmentation 
reagissant a | mg. En 1959 
réagirent A5 TU de PPD-S 
& 250 TU de PPD-S 


Une revue de la littérature révéla que ce type de 


specifique de ceux 


‘ 


1960, seulement 7,5°; 


tandis que 39,1% réagirent 


changement 8 est produit dans différentes parties 
des Etats-Unis 


Les succés du programme de contréle de la 


tuberculose en détectant et en isolant les agents 


disséminant les bacilles tuberculeux a abouti a 


la fois A moins de nouvelles infections sub 


cliniques et A moins de réinfections exog>nes 


qui servaient auparavant A maintenir de fortes 


réactions A la tuberculine. Il serait logique de 


supposer que virtuellement tous les sujets ayant 


réagi A de fortes doses de tuberculine étaient 


infectés A l’origine par des bacilles tuberculeux 
diminué en 


Mais 


Palmer et Edwards ont montré que beaucoup des 


humains, mais que leur allergie a 


‘absence de restimulation périodique 


gens réagissant faiblement A la tuberculine hu 


maine donnent des réactions fortes aux 


plus 


antigénes préparés A partir des mycobactéries 


iviaires et Battey Ils ont assume que virtuelle 


ment aucun des sujets réagissant faiblement A 


la tuberculine humaine n’ont jamais été infectés 


par des bacilles tuberculeux humains. Ils trou 


vérent un nombre beaucoup plus grand de sujets 


réagissant de ce type parmi les recrues de la 


CAIN, AND 


SCHUMACHER 


marine, qui vivaient dans le Sudest des Etats 
Unis 
Edwards et Palmer fournirent aux auteurs de 
la PPD faite & partir de mycobactéries aviaires 
et Battey 


Quand on étudia les étudiants en 


médecine avec ces antigenes, les deux théories 
furent soutenues 

Les différents faits biologiques et épidémio 
logiques discutés dans cet article font penser que 
les bacilles tuberculeux aviaires peuvent jouer 
un role important dans cette sensibilité hétéro 


logue A la tuberculine 
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CORTICOTROPIN-INDUCED CHANGES IN THE TUBERCULIN SKIN TEST'” 


A Controlled Study in Advanced Tuberculosis 


HARVEY SALOMON® anp JOSEPH H. ANGEL 


(Received for publication May 2, 1960) 


INTRODUCTION 


Originally introduced as a therapeutic measure 
seventy years ago, only recently has the tubercu- 
best 


lin reaction been accepted as the single 


method of case finding in tuberculosis. Large- 
scale studies and better standardization of both 
technique and tuberculin have led to a better 
understanding of quantitative relationships. 
During the past decade there has also been a 
remarkable increase in the use of potent anti- 
inflammatory agents. Prominent among these 
are corticotropin, the adrenocortical hormones, 


New 


forms, or chemical modifications of these drugs 


and their analogues. indications, dosage 
seem to appear weekly. Of particular interest is 
their growing acceptance in the treatment of 
tuberculosis (1-6). The need for an appreciation 
of the manner in which the steroids influence the 
tuberculin reaction is thus apparent 

An excellent opportunity to study the influence 
of corticotropin on the tuberculin reaction has been 
afforded recently. A controlled trial of its effect 
on tuberculosis is under way at this institution. 
Patients with advanced pulmonary tuberculosis 
receive corticotropin in addition to conventional 
chemotherapy as initial treatment. A preliminary 


report on the clinical, roentgenographic, and 


pathologic differences between the corticotropin- 
treated and control groups has already been 
given (1). 

Serial changes in the tuberculin reaction were 
also observed and are reported here. Statistical 
comparison of the group that received corticotro- 
pin with the controls shows a significant reduction 
in the extent of the reaction to intracutaneous 
tuberculin while under the influence of the drug. 

‘From the Pulmonary Disease Division, De- 
partment of Medicine, State University of New 
York, Downstate Medical Center, Brooklyn 3, 
New York. 

? Presented in part before the Medical Session, 
as part of Section 4C, at the annual meeting of 
the American Trudeau (now Thoracic) Society, 
Chicago, Illinois, May 26, 1959. 

* Formerly Fellow of the American Trudeau 
Society. 
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Review or LITERATURE 


Effect of steroids on tuberculin reaction in 
animals: The temporary suppression of tubercu- 
lin hypersensitivity in animals produced by 
corticotropin and the corticosteroids has been 
known since 1950 (7-9). 


demonstrated by 


A dosage response rela 
and 
few 


tionship was Osgood 
Favour (10) and others (11, 12). Only a 
studies are reported in which corticosteroids were 
used for as long as a month (9, 13). 


Finding diminished reactivity has not been 
universal. Three investigators (13-15) showed 
variable reactivity, depending on the dosage of 
steroid and the virulence of infection 

Effect of steroids on 


tuberculous patients: Diminution of the tuberculin 


tuberculin reaction in 
reaction by steroids has been described since 
1951 in studies involving small numbers of pa- 
tients (16-19). Similar to the experience with 
animals, decreased response was not universally 
observed. In one report (20) depression was found 
in three patients but no effect was noted in three 
others. A larger series was reported by Gernez- 
Rieux and colleagues in 1958 (21). Seven of 
twenty-five patients showed reduced reactivity 
while on steroids. Reactions in the others were 
unchanged. Lebacq and Tirzmalis (22) found the 
tuberculin reaction to be increased when patients 
were treated with corticotropin. 

In nontuberculous patients: The reported effect 
of corticosteroids on the tuberculin reaction in 
those without active tuberculosis is even more 
variable. Early students of the subject found 
(23-25). (13, 26) 


increased reaction, 


suppression Two observers 
found both 
while another (27) could demonstrate no change 


in 12 asthmatics. Marie and Cruciani (28) found 


and decreased 


no change of reactivity in 150 children treated 
with corticotropin for various 
reasons. Conversely, Truelove 1957, 
showed conversion of nonreactors to reactors in 
twenty of twenty-four patients who received 
local 


cortisone or 
(29), in 


small dosages of steroid. Cortisone by 
injection consistently reduces the extent of reac- 
tion compared with controls (30-32). Spina and 


SALOMON AND ANGEL 


TABLE 1 
STATISTICAL COMPARISON OF TUBERCULIN Test RESULTS IN THE CORTICOTROPIN AND ConTROL GROUPS 
PRIOR TO TREATMENT, AND Stx Weeks, THree Montus, anp Stx Montus arrer Its STart 


Pretreatment 


Cortico 


Control 
tropin 


Number of patients 30 33 
Number without induration ; 2 
Number negative (NTA) ; 6 
Mean induration 10.2 
Standard deviation (mm.) 5.9 


Standard error (mm 1.0 


6 Weeks 3 Months 6 Months 


Cortico- 
tropin 


Cortico- 
tropin 


Cortico- 
tropin 


Control Control Control 


30 : 30 
0 
0 
14.0 


9 


5.2 


3 
1.0 8 


9 


The mean induration is given in millimeters. Figures in italics denote that corticotropin was be- 


ing administered 


Perelli (33) showed that corticotropin in the same 


syringe with 5 TU of PPD diminished the tuber 
culin reaction compared with that in subjects 
who received PPD alone. 


MATERIALS AND MetHops 


Previously untreated cases of moderately and 
far advanced pulmonary without 
contraindication to the use of steroids were ac 
cepted into the study. Patients were allocated by a 
random list kept in a central file into either the 
corticotropin-treated group or the control group 
Both groups received triple-drug antituberculous 
therapy which consisted of 0.3 gm. of isoniazid, 
12.0 gm. of PAS, and 1.0 gm. of streptomycin 
daily during the six months encompassed by this 
In addition, the corticotropin group re 
begin 


tuberculosis 


study 
ceived corticotropin gel intramuscularly, 
ning with 80 units daily and decreasing to an aver 
age maintenance dose of 30 to 40 units daily for a 
total of three months 

Sixty-three had their 
tuberculin studied. Random assignment made for 
two well-matched groups, although there were 
middle-aged males in the corticotropin 
A total of 33 patients received corticotro 
The age range in 
sixty 


patients reactions to 


more 
group 
pin while 30 acted as controls 
the group 
vears. The range ol the control group was thirteen 
to fifty In general, the men tended 
to be older than the women. An even distribution 
of Negro and white patients was obtained 
Five tuberculin units of PPD-S* were injected 
intracutaneously on the volar surface of the fore 


corticotropin was eighteen to 


seven years 


arm. The injection technique employed was that 


* Equivalent to International Standard purified 
0.0001 
This tuberculin does not contain 
kindly supplied, 


in fresh supply every two weeks 


protein derivative tuberculin containing 
mg. in 0.1 mil 
Tween"80. The 
already diluted 
by the Biologics Preparation Laboratory, U. 8 


Fublic Health Service 


tuberculin was 


the patients were midway in their course of this drug.) 


recommended by the National Tuberculosis Asso- 
ciation (34, 35), as were the reading and inter 
pretation of the tests. Measurements were taken 
forty-eight hours after injection. The largest 
diameter of induration was recorded to the near- 
est millimeter. Each patient was tested prior to 
treatment and at the sixth week, third month, 
and sixth month of treatment. Only the writers 
administered and read the tests. In order to avoid 
bias in the readings, the results of the previous 
tuberculin tests were not available to them. They 
were, however, aware of which patients were con- 
trols and which were under treatment with corti 
cotropin. 


ANALYsIS OF RESULTS 


The results are summarized in table 1. Before 
treatment the corticotropin-treated group and 
the control group are seen to be comparable. 
There is no significant difference between the 
mean, median, standard deviation, or standard 
error of the induration between the two groups. 
In each group there were 2 patients without any 
induration. There were 5 patients in the control 
group with negative reactions by National Tuber 
culosis the 
tropin-treated group there were 6 such subjects. 
This reflects the advanced stage of tuberculosis 
and the poor general condition of many of these 
patients. They all had considerable pyrexia on 
admission. All but liberal 
alcoholic intake. The advanced disease included 
multiple cavitation, the aggregate dia:neter of 
all but 


Association standards; in cortico- 


one admitted to a 


the cavities being greater than 4 cm. in 
one. 

Six weeks after beginning treatment, 
tients receiving antituberculous chemo- 
therapy. Those in the corticotropin-treated 
group were midway in their course of this drug. 


all pa- 


were 


236 
i 
l 0 
13.4 13.1 
0.8 
| 
| 


CORTICOTROPIN-INDUCED CHANGES IN TUBERCULIN SKIN TEST 37 


The effect of corticotropin is such that the mean 
induration of the group receiving this drug was 
reduced to almost half that of the controls. This 
difference is highly significant (¢ = 4.7 P > 
0.001). 

Further evidence for decreased reactivity under 
the influence of corticotropin is gained by the 
comparison of reactors and those showing no 
induration at all. In table 1 it may be noted that, 
by the sixth week of treatment, all patients in 
the control group reacted to 5 tuberculin units 
(TU) with induration of more than 5 mm. in 
diameter. At the same time there were 10 patients 
(almost a third) among the corticotropin-treated 
group who were nonreactors. Indeed, 8 of these 
had no induration at all. 

The third tuberculin test was given after three 
months of treatment and after at least a week had 
elapsed since the last of a tapering dose of corti- 
cotropin. By this time there were again no sta- 


PRE - TREATMENT 


3 


o-4 9-12 
OF INDURATION , GROUPED 


13-6 t+ 


AT 3 MONTHS 


HUMBER OF PATIENTS 


OF INDURATION, GROUPED 


tistical differences between the treated and the 
control groups. Some patients may have had 
persisting effects from the corticotropin which 
resulted in a slightly lower mean. Two patients 
who had completed their course of corticotropin 
had reactions still negative by National Tubercu- 
losis Association standards. These differences, 
however, have no statistical validity. 

At six months the two groups were statistically 
one group. There were no demonstrable differ- 
ences between the corticotropin-treated and con- 
trol groups. The fewer number of patients in each 
group was entirely attributable to irregular dis- 
charges. All patients available for testing had re- 
actions to 5 TU of more than 5 mm. induration. 

These data may also be analyzed by means of 
histograms (figure 1). The induration has been 
grouped into 4 mm. intervals. The bars indicate 
the number of patients in each group. Curves can 
be visually extrapolated from the bar graphs. 


AT 6 WEEKS 


NUMBER OF PATIENTS 


o-4 5-8 9-12 13-6 


MM. OF INDURATION , GROUPED 


AT 6 MONTHS 


NUMBER OF PATIENTS 


o-4 
MM OF INDURATION, GROUPED 


Fic. 1. Histograms comparing the corticotropin-treated and control groups at each of the test periods. 
The number of patients having induration grouped in intervals of 4 mm. are shown. 
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TUBERCULIN REACTION WITH TIME 


° 6 WEEKS 3 MONTHS 


Fia. 2. The changes in the mean diameter of the 
An area equivalent to one standard error has been 


It may be noted that, with one exception, all 
curves tend toward a normal distribution. The 
only exception occurred during the sixth week in 
the group receiving corticotropin. Reactivity to 
tuberculin was so reduced at that time that this 
curve alone is skewed to the right. This skewness 
is produced by the many nonreactors, presumably 
induced by the corticotropin. 

\ graph of the trend of tuberculin reactions 
plotted against time (figure 2) dramatically dem 
onstrates the effect of corticotropin on the tuber- 
culin reaction. The mean of the tuberculin reac- 
tions for each group with one standard error 
shaded on each side of the mean is shown on the 
ordinate. The abscissa indicates time. At the 
sixth week, the control group showed an upward 
trend. Factors which had impeded the full devel 
opment of the pretreatment tuberculin reaction 
no longer operated. Toxicity was no longer ap- 
parent; the tuberculosis itself was being con- 
trolled. Nutrition was good, the patients were 
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TREND OF THE CHANGE IN 


CONTROL 
ACTH 


TIME 
tuberculin reaction have been plotted against time. 
shaded above and below the mean 


adjusting to the hospital routine, and accompany- 
ing diseases were known and were being treated. 
Therefore, what may be considered the fully de- 
veloped tuberculin reaction was then manifest 
and the control group had a mean of 14.0 mm. 
induration. Simultaneously, the group receiving 
corticotropin showed an opposite trend in the 
direction of reduced reactivity. When the bands 
of the graph tend to intersect, statistical differ- 
ence diminishes. The wide disparity between the 
two curves at six weeks lends validity to the 
premise: corticotropin reduces reactivity to the 
tuberculin skin test. The homogeneity of the two 
groups at the beginning and end of the test period 
shown by the intersection of the bands adds em- 
phasis to the effect of the corticotropin. 


DiscUSssION 


That corticotropin and the adrenal steroids 
have a profound effect on tuberculosis has been 
known almost from their inception. First reports 
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CORTICOTROPIN-INDUCED CHANGES IN 


dealt with the deleterious effects, as summarized 
by a committee of the American Trudeau Society 
(36). After these reports there were cautious at- 
tempts to use combinations of steroids and anti- 
microbials. More recently the steroids have been 
finding their proper place in the treatment of 
tuberculosis (1-6, 37). The series of which this 
study is a part has demonstrated the almost com- 
plete safety of combined therapy employing cor- 
Another recent study shown 


ticotropin. has 


equivalent safety when prednisone was the steroid 


employed (3). 

Not only are the steroids being used more fre- 
quently in tuberculosis, but there has been a re- 
markable increase in the use of steroids in general 
therapy. As a consequence, there is a growing 
need for an appreciation of the changes in the 
tuberculin reaction induced by corticotropin and 
the adrenal steroids. 

The review of the literature given above indi- 
cates the great interest in this phenomenon. How- 
ever, until now there has been no statistically 
valid analysis of this effect. Most of the studies, 
including those on animals, used only few sub- 
jects. This is the first study to demonstrate with 
statistical validity that the systemic administra- 
tion of corticotropin diminishes the extent of the 
tuberculin reaction. From the writers’ observa- 
tions, three inferences may be made: 

First: In any given person, steroids may be 
expected to diminish the extent of the tuber- 
culin reaction. All of the 30 control patients 
increased the extent of reaction at six weeks. 
Only 5 of 33 corticotropin-treated patients 
increased their reaction at six weeks. Two 
had no change in reaction. 

Second: A third of the reactors not only 
diminished the size of reaction under the in 
fluence of steroids, but might be expected to 
convert to a negative tuberculin reaction by 
National Tuberculosis Association standards. 

Third: Most of those who convert to a 
negative reaction may show no induration 
at all. 

These results were obtained from patients being 
treated for advanced pulmonary tuberculosis. 
Presumably, the population at large would have 
a lesser reaction to tuberculin compared with 
these subjects. In such a population, greater ef- 
fects from steroids may be anticipated. Hence, 
there must be even greater cognizance of these 
findings when the tuberculin test is used diag- 
nostically. 
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A question that may be asked is why cortico- 
tropin was chosen as the test drug in the present 
study rather than cortisone or one of its ana- 
logues. While the peripheral effects of these com- 
pounds are similar—and in discussing them the 
general term steroids is used—there is evidence 
that toxicity is much lower with corticotropin 
(38, 39). The low incidence of toxicity in the 
present series supports this. 

A practical problem encountered with increas- 
ing frequency involves the duration of the effects 
of steroids once their use has been discontinued 
At the three-month test, the corticotropin-treated 
group showed a reactivity tending toward, but 
not quite reaching, the control group (figure 2). 
This test was done at least one week after the 
final dose of corticotropin, which had been ta- 
pered for the preceding two weeks. The somewhat 
lowered reactivity may represent persistence of 
the corticotropin effect. It must be noted, how- 
ever, that this difference is not statistically sig- 
nificant. If experience from animal studies can be 
transposed, after a week the effect of the cortico- 
tropin should have abated. Because of their 
direct actions, inhibition of the tuberculin reac- 
tion produced by the adrenocortical hormones 
and their analogues should be even less persistent 
than that produced by corticotropin. Although 
studying the persistence of effect was not planned, 
it may safely be said that the tuberculin reaction 
can be interpreted with validity a week after cor- 
ticotropin or the steroids have been discontinued. 

There is no ready explanation for the discrep- 
ancy between the results given here and the 
studies reported in the literature that show either 
no effect on the tuberculin reaction induced by 
steroids (20, 21) or an increased reactivity (22). 
Choice of the 
their routes of administration, dosages, and tim 


various corticoid preparations, 
ing are probably important in this connection. By 
clinical response, as described in the parent study 
(1, 2), there is no doubt that the corticotropin- 
treated group received that drug in adequate 
dosage. 

Additional validation for the observations here 
presented is found in the course of the tuberculin 
reaction in the control group. The results in the 
present study almost duplicate those of Ellis (40) 
who studied serial tuberculin reactions in 100 
cases of active tuberculosis. He showed an in- 
crease in the extent of the reaction to tuberculin 
after primary control of the active tuberculosis. 
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Stability was then followed by a slight decrease 
in reactivity during the ensuing months 

The cause for the decreased reactivity to tuber 
culin while corticotropin or steroids are being ad- 
ministered is not completely understood. There is 
general agreement that any inflammatory re 
sponse is depressed by these agents. Antigen is re 
tained locally (41) because of decreased capillary 
permeability and vascular tone (42, 43). Decrease 
in the cellular response has also been described 
(44) 

The facts demonstrated in this study have two 
therapeutic applications. One is in the local treat 
As is well 
known, the necrosis secondary to the injudicious 


ment of a necrotic tuberculin reaction 


use of tuberculin may be treated with local or, if 
necessary, systemic steroids. The other applica 
tion could be the basis for the increasing use of 
steroids in the treatment of advanced toxic tuber- 
whereby toxicity is so 


culosis. The mechanism 


well controlled, fever diminishes rapidly, and ap 


petite and a sense of well being return may be in 


the suppression of a continuous, endogenous tu 
berculin reaction (45) The evidence given here 
shows that corticotropin and the steroids do effec- 
tively suppress the tuberculin reaction 

Finally, it should be said that the tuberculin 
test properly performed has semi-quantitative if 
not quantitative worth. The statistical analysis 
performed in this study should lead to greater ap 
preciation of this aspect of the tuberculin test 


SUMMARY 


\ controlled study of the changes induced by 
corticotropin on the tuberculin skin reaction has 
All patients had advanced tuber 
triple-drug antimicrobial 


been reported 


culosis and received 


chemotherapy In addition, those in the cortico 
tropin-treated group received corticotropin intra 
muscularly for three months 

Statistical comparison of the size of the tuber 
culin reaction between the corticotropin-treated 
and control groups prior to treatment and at six 
weeks, three months, and six months of treatment 
permits the following conclusions 

The systemic administration of corticotropin 
significantly reduces the size of the tuberculin 
skin reaction. Among those patients who received 
corticotropin, the mean induration of the tuber 
culin reaction was reduced to almost one-half that 
of the controls; one-third had negative reactions, 
while all controls were positive by National Tu 
standards; most of the 


berculosis Association 


AND 


ANGEL 


patients who were negative showed no induration 
at all. 

One week after the last of a series of diminishing 
doses of corticotropin, inhibition of the tuberculin 
reaction had abated. 


SUMARIO 


Alteraciones Inducidas por la Cérticotropina en la 
Cutirreaccién a la Tuberculina; Estudo Fisca 


lizado en la Tuberculosis Avanzada 


Se presenta un estudio fiscalizado de las altera 
ciones inducidas por la cérticotropina en la cu- 
tirreaccién a la tuberculina. Todos los enfermos 
avanzada y recibian triple 


Ademds, los del 


grupo tratado con cérticotropina recibieron esta 


tenian tuberculosis 


terapéutica antimicrobiana 
droga intramuscularmente durante tres meses 

La comparacién estadistica del tamafio de la 
reaccién a la tuberculina entre los grupos tratados 
con cérticotropina y los testigos antes del trata 
miento y a las seis semanas, tres meses y seis 
meses de tratamiento, permite sacar las siguientes 
conclusiones 

La administracién sistémica de cérticotropina 
cutl 


rebaja significativamente el tamafio de la 


reaccién a la tuberculina. Entre los enfermos que 
recibieron cérticotropina, se redujo la induracién 
media de la reaccién a casi la mitad de la de los 
testigos; la tercera parte tuvo reacciones negativas 
mientras que todos los testigos eran positivos 
conforme a las pautas de la Asociacién Nacional 
contra la Tuberculosis de los E. U. A.; la mayoria 
de los sujetos que eran negativos no mostraba la 
menor induracién 

4 la semana de la dlitima dosis graduada de 
cérticotropina, se habia atenuado la inhibicién de 


la reaccién tuberculinica 


RESUME 


Changements suacités par la corticotropine dans les 
étude dé 


sti-réactions a la tuberculine une 


contréle dans la tuberculose avancée 


Les auteurs ont rapporté une étude de contréle 
sur les changements suscités par la corticotropine 
dans la cuti-réaction A la tuberculine. Tous les 
malades avaient une tuberculose avancée et recu 
rent la triple chimiothérapie anti-microbienne 
En plus, ceux du groupe traité A la corticotropine 
recurent de la corticotropine intramusculaire 
pendant trois mois 

Une comparaison statistique de la taille de la 
réaction tuberculinique entre le groupe traité 
a la corticotropine et le groupe de contréle, avant 
le traitement et A six semaines, trois mois, et six 
mois de traitement, permit de tirer les conclusions 


sulvantes 


CORTICOTROPIN-INDUCED CHANGES 


L’administration par voie générale de cortico 
tropine réduit d’une fagon notable la taille de la 
cuti-réaction 4 la tuberculine. Parmi les malades 
qui recurent de la corticotropine, |’induration 
moyenne de la réaction tuberculinique fut réduite 


a A peu prés la moitié de celle du groupe de con- 


tréle; un tiers eut des réactions négatives tandis 
que tous les contréles furent positifs, comparés 
aux échantillons de |’Association Nationale de la 
Tuberculose; la plupart des malades qui étaient 
négatifs ne montrérent pas du tout d’induration 

Une semaine apres la derniére dose filée de corti 
cotropine, l’inhibition de la réaction A la tubercu 
line fut affaiblie 


Acknowledgments 


The writers wish to thank Mr. Manning Fein- 
leib for assistance with statistics and Mrs. Flor- 
ence Gubitz for aid in preparation of the manu- 
script. 

REFERENCES 
(1) J. H., Cuv, L. S., Lyons, H. A., anp 
SaLomon, H.: A controlled study of ACTH 
in pulmonary tuberculosis, Trans 18th 
Conf on Chemother Tuberc, VA-—Armed 
Forces, 1959, p. 191. 

ANGEL, J H The use of corticotropin in 
pulmonary tuberculosis, Thesis for the 
degree of MD, Cambridge University, 
England, 1959 

Weinstein, H. J., anp J. J.: Adreno 
corticosteroids in the treatment of tuber- 
culosis, New Engl J Med, 1959, 260, 412. 

Tupercu.Losis Society or ScoTuanp: Pred- 
nisolone in the treatment of pulmonary 
tuberculosis: A controlled trial, Brit Med 
J, 1957, 2, 1131. 

Jounson, J. R., anp Davey, W. N.: Corti- 
sone, corticotropin, and antimicrobial 
therapy in tuberculosis in animals and 
man, Amer Rev Tuberc, 1954, 70, 623 

Des Prez, R. M., anp OrcGanick, A.: Corti- 
cotropin and corticosteroid therapy in 
tuberculosis, AMA Arch Intern Med, 1958 
101, 1129. 

Harris, 8S., anp Harris, T. N.: Effect of cor 
tisone on some reactions of hypersensitiv- 
ity in laboratory animals, Proc Soc Exp 
Biol Med, 1950, 74, 186. 

Lone, D. A., anp Mires, A. A.: Opposite 
actions of thy roid and adrenal hormones 
in allergic hypersensitivity, Lancet, 1950, 
1, 492. 

Suetpon, W. H., Cummines, M. M., anp 
Evans, L. D.: Failure of ACTH or corti 
sone to suppress tuberculin skin reactions 
in tuberculous guinea pigs, Proc Soc Exp 
Biol Med, 1950, 75, 616. 

Osceoop, C. K., anp Favour, C. B.: The ef 
fect of ACTH on inflammation due to 
tuberculin hypersensitivity and turpentine 


IN TUBERCULIN SKIN TEST 241 


and on circulating antibody levels, J Exp 
Med, 1951, 94, 415. 

Derpes, V. J., Dent, J. H., Weaver, N. K.., 
AND VauGuan, D. D.: Response of tuber- 
culin skin test to ACTH and cortisone in 
tuberculous guinea pigs, Proce Soc Exp 
Biol Med, 1950, 75, 423. 

Buiocn, R. G., VENNESLAND, K., AND GurR- 
nEY, C.: The effect of cortisone on tuber- 
culosis in the guinea pig, J Lab Clin Med, 
1951, 38, 133. 

Coste, F., P., Gatmicue, P., 
AND Vic DuPont: A propos de deux cas 
de traitement par la cortisone et 1’ACTH 
chez des malades tuberculeux, Rev Tubere 
(Par), 1951, 16, 809. 

Bogen, E., Nerzer, 8., anp Sarxin, D.: 
Adrenocorticotropic and adrenocortico- 
genic hormones in tuberculosis, Trans 10th 
Conf on Chemother Tuberc, VA-Armed 
Forces, 1951, p. 251. 

Cummines, M. M., Hupains, P. C., WHor- 
ton, M. C., anp SuHetpon, W. H.: The in 
fluence of cortisone and streptomycin on 
experimental tuberculosis in the albino 
rat, Amer Rev Tuberc, 1952, 65, 596. 

LemaistrReE, C., Tompsett, R., Muscuen 
C., Moors, J.: Effect of ACTH 
and cortisone in patients with tuberculosis, 
J Clin Invest, 1950, 30, 445. 

Compen, N., AND Nerzer, 8.: Effects of 
ACTH on pulmonary tuberculosis in pa- 
tients treated for rheumatoid arthritis, 
Trans 10th Conf on Chemother Tuberc, 
VA-Armed Forces, 1951, p. 269. 

Meyer, H. H., L. W., ann Par- 
sons, N. J.: Combined corticotropin, 
PAS, and streptomycin in the treatment of 
pulmonary tuberculosis, Amer Rev Tuberc, 
1952, 66, 542. 

BuLGARELLI, R., AnD Romano, C.: Compara 
tive investigation of the effects of ACTH, 
cortisone, prednisone and prednisolone 
on tuberculin allergy, Minerva Pediat, 
1956, 8, 1257 

Wainer, L., Tuompson, J. R., anp 
ENSTEIN, M. R.: Clinical and histopatho 
logical study of the effects of cortisone and 
corticotropin on tuberculosis, Amer Rev 
Tuberc, 1952, 66, 161. 

Gernez-Rievx, C., Warempours, E., anp 
Pavucuant, M.: La Corticotherapie Sur 
renale dans la Traitement de la Tubercu 
lose, Masson et Cie., Paris, 1958 

Lesace, E., anp Tirzmauis, A.: Le traite 
ment des spanchements serofibrineux tu- 
berculeux par l’ACTH, Rev Tuberc (Par), 
1954, 18, 898. 

Lone, J. B., anp Favour, C. B.: The ability 
of ACTH and cortisone to alter delayed 
type bacterial hypersensitivity, Bull 
Johns Hopkins Hosp, 1950, 87, 186. 

Carey, R. A., Harvey, A. M., Howarp, J. 
E., anD WINKENWERDER, W. L.: The effect 


(12) 
a4) 
(15) 
(16) 
(17 
(18) 
19) 
20) 
21 
22 
(23) 
(24) 


SALOMON 


ACTH 
chronic 


Hopkins 


of adrenocorticot ropic hormone 


the course of 


Bull Johns 


and cortisone 
bronchial asthma, 
Hosp, 1950, &7. 387 

Lovett, R. R. H., Goopoman, H. ¢ Hup 
son, B., P., Pickerine, G 
W.: The effects of cortisone and 
corticotropic hormone on experimental in 
flammation of the skin, Clin 
1953, 12, 41 

Sutzpercer, M. B., Saver, G. HERR 
MAN, F., Barer, R. L., |. L 
Effects of ACTH and cortisone on certain 
diseases and physiologic functions of the 
skin, J Invest Derm, 1951, 16, 323 

Harvier, P., Camus, J. L., Devin, R 
Di Marreo, J.: Traitement ACTH 
des états de mal asthmatique grave, J 
Frane Med Chir Thor, 1951, 5, 164 

Marie, J., anp Cruciant, C.: Cortisone et 
ACTH en pédiatre, Presse Med, 1952 
829 

Truevove, L. H Enhancement of Mantoux 

coincident with treatment with 
cortisone and prednisolone, Brit Med J 
1957, 2, 1131 

Voutumer, H The local effect of 
on the tuberculin reaction, J Pediat, 1951, 
39, 22 

GotpMan, L., 
E. M.., 


berculin 


on 


adreno 


human Sci 


AND 
par | 


reaction 


cortisone 


H., Rockweui 

Inhibition of tu 

reaction by local injection of 
compound F, JAMA, 1952, 150, 30 

Crrron, K. M., anp Scappine, J. G.: The 
effect of cortisone upon the reaction of the 
skin to tuberculin in 
sarcoidosis, Quart J Med, 1957, 26, 

Spina, G., A.: Modifications 
of the tuberculin reaction with ACTH in 
pulmonary tuberculosis, Minerva Med, 
1957, 48, 1987 

NATIONAI 


Preston, R 
AND Baskett, J 


tuberculosis and in 


TupercuLosis Association: Di 


AND 


ANGEL 


agnostic Standards and Classification of 
Tuberculosis, New York, 1955. 

NATIONAL TUBERCULOSIS ASSOCIATION 
berculin Testing Handbook, New 
1958 

AMERICAN TRUDEAU Society: Effect of corti 
sone and/or corticotropin on tuberculous 
infection in man: Statement of Committee 
on Therapy, Amer Rev Tuberc, 1952, 66, 
254 

American Trupgeau Society: Indications 
for adjuvant corticotropin and corticoster 
oid therapy in tuberculosis: Statement of 
Committee on Therapy, Amer Rev Tuberc, 
1957, 76, 708 

Busu, I. E.: Hormone therapy and rheuma 
toid arthritis, Brit Med J, 1957, 2, 1542. 

West, H. F.: The effects of prolonged adreno 
cortical stimulation on patients with rheu 

arthritis, Ann Rheum Dis, 1957, 


Tu- 
York, 


matoid 
16, 322 

Ex.us, M. G.: The pattern of sensitivity in 
chronic pulmonary tuberculosis, Tubercle, 
1956, 37, 32. 

Kass, E Kenprick, M. L., FIN- 
LAND, M.: The effects of cortisone, hydro- 
cortisone and corticotropin on production 
of antibodies in rabbits, J Exp Med, 1955, 
102, 767 

Srecror, W. G 
capillary permeability, 
1958, 10, 475. 

Kass, E. H., anp Fintanp, M.: Corticoster- 
oids and infections, Advance Intern Med, 
1958, 9, 45 

Get, P. G. H., anp Hinpe, I. T.: The his- 
tology of the tuberculin reaction and its 
modification by cortisone, Brit J Exp 
Path, 1951, 32, 516 

Ricn, A. R.: The Pathogenesis of Tuber 
culosis, ed. 2, Charles C Thomas, Spring- 
field, Ill., p 385. 


AND 


affect 
Rev, 


which 
Pharmacol 


Substances 


242 

35 
(25 

6 
(26 37 
(27 38 

39 
(28 

1) 
(29 

30 
1 12 

43 

14) 
33 

15 
(34 


IMMEDIATE COMPONENT IN TUBERCULIN 


WILLIAM D. McKEE ann CUTTING B 


FAVOUR 


(Received for publication June 15, 1960) 


INTRODUCTION 


Previous studies have shown a correlation be- 
tween hypergammaglobulinemia and necrosis in 
tuberculin hypersensitivity (1). It also is known 
that gamma globulin from tuberculin-sensitive 
Arthus 
type of reactivity to tuberculopolysaccharide 
and to Old Tubereulin (OT) (2, 3). This immedi- 
ate type of reactivity is thought to be mediated 
by the carbohydrate component in OT, reacting 


guinea pigs will passively transfer an 


with a factor in gamma globulin which is suffi- 
cold 


ethanol separation to make possible the passive 


ciently concentrated by the method of 
transfer of a significant tissue response. 

The experiments this 
demonstrate that a latent immediate component 


described in report 
in cutaneous tuberculin reactions may also be 
present in actively sensitized hosts. This latent 
anaphylactic sensitivity can be demonstrated by 
administering tuberculin into a mildly hyperemic 


site caused by a nonspecific reaction to killed 


yeast particles. 


MATERIALS AND METHODS 


Guinea pigs (800-1 ,500 gm.) were sensitized with 
three weekly subcutaneous injections of 1 mg. of 
human heat-killed tubercle bacilli‘ suspended in 
0.1 ml. of mineral oil. Similar booster doses were 
given at random intervals to maintain hyper 
sensitivity 

From this group of animals 24 
which had exhibited necrosis at forty-eight hours 
when tested intracutaneously with PPD.* These 
animals comprised Group A. Group B consisted of 


were chosen 


‘ From the Palo Alto Medical Research Founda 
tion, Palo Alto, California. 

? This investigation was supported by research 
grants E-62 and E-1480 from the Institute of Al- 
lergy and Infectious Diseases of the National 
Institutes of Health, U. 8. Public Health Service; 
and a grant from the California Tuberculosis and 
Health Association 

’ Presented in part before the Medical Session, 
as part of Section 5B, at the annual meeting of the 
American Trudeau (now Thoracic) Society, Los 
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24 animals with tuberculin reactions of more than 
5 mm. induration and no necrosis. Sixteen normal 
animals served as controls 

Four days later, when the tuberculin reactions 
had subsided, the animals were used in the follow- 
ing experiments. Nonspecific inflammation of 3 to 
6 mm. in diameter at eighteen hours was produced 
by intracutaneous injection of 0.1 ml. of an 0.09 
per cent saline suspension of well-dispersed auto- 
claved commercial yeast particles (0.09 per cent 
commercial yeast suspension in 0.9 per cent physi- 
ologic saline solution). Throughout this study a 
solution of 5 y of PPD in 0.1 ml. buffered diluent 
was used for tuberculin tests. Histoplasmin® 1: 100 
in buffered diluent served as an antigen control. 

Two intracutaneous yeast test injections were 
made on opposite flanks of individual guinea pigs. 
At eighteen hours a tuberculin test was super 
imposed on one yeast site and an equal volume of 
either saline or histoplasmin was injected into 
the control site. Control PPD, histoplasmin, and 
saline tests were placed in untreated areas of the 
flank. The mean diameters of erythema, indura 
tion, and central blanching were recorded at 
two, four, seven, and twenty-four hours. Hemor 
rhage and edema were noted when present. Full 
thickness biopsies of representative tests were 
taken for microscopic study. 


RESULTS 


When studied by the suprainjection technique, 
the responses in animals which previously ex 
hibited necrosis in tuberculin tests (Group <A) 
were quite different from those seen in animals 
which had induration only in earlier tuberculin 
tests (Group B). 

The animals in Group A showed large erythe- 
matous lesions with overt peripheral edema and 
central blanching which began within two hours 
after PPD was placed in yeast-injected sites. 
Many animals in Group A showed small punctate 
hemorrhages around a blanched central skin 
area. Similar tests in the animals in Group B 
showed minimal edema and little or no central 
blanching. In both groups reactions remained 
erythematous and edematous, transforming into 
the characteristic indurated type of tuberculin 
reactions within twenty-four hours. It was inter- 


esting to note that Group A animals with two 


* Parke, Davis and Co., Detroit, Michigan 
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DIAMETER OF INDURATION 
YEAST SITE 


© ~ YEAST PLUS SALINE OR 


OIAMETER OF INDURATION 


PPO GROUP A 


PPO (tently) GROUP 


s 


Time 


Fic l Top 
mean diameter of induration. 


Fic. 2 Bottom 


simultaneous positive tuberculin reactions did not 
develop necrosis in either reaction site 


Control PPD tests in noninflammatory areas 


were normally positive in sensitive animals 


Yeast-reaction sites in nonsensitive control 


animals enlarged slightly when suprainjected 


with PPD, histoplasmin, or saline. In no instances 
edema, central blanching, or 


In 


mals in which histoplasmin or saline was super 


was peripheral 


hemorrhage noted tuberculin-sensitive ani 
ipon yeast sites, only minor increases 
noted No 


peripheral edema, central blanching, or hemor 


imposed 


in the basic yeast reaction were 


rhage was observed in these control tests 


ull 24 
Heures 


Induration of yeast sites. Cross-hatched area represents standard deviation from the 


Induration of PPD sites 


\ graphic presentation of composite data on 
induration of skin tests is given in figures 1, 2, 
and 3. In figure 1 it may be seen that yeast alone 
and yeast sites upon which either histoplasmin 
or saline were superimposed declined in size 
throughout the Both of 
these types of reactions were of mild degree and 


observation period. 
comparable to yeast sites in normal animals 
suprainjected with PPD 

In figure 2 data are presented on the mean 
diameter of induration of PPD skin tests in the 
two groups of hy persensitive guinea pigs Simul! 
taneous control PPD test results were similar to 


past tuberculin reactions in the same animal. 
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DIAMETER OF INDURATION 


ACTUAL INDURATION (YEAST + PPD) GROUP A 
~ ACTUAL INDURATION (YEAST + PPD) GROUP 6 
~ SUM OF FIGURES | AND 2, GROUP A 


5 ~ SUM OF FIGURES | AND 2, GROUP 6 


2 
2 4 7 


24 


Time in Hours 
Fie. 3. Induration of yeast and PPD combined. Cross-hatched areas represent standard deviation 


from the mean diameter of induration. 


In figure 3 data are given on the induration of 
tuberculin reactions superimposed on yeast 
test sites. It is seen that Group A animals showed 
larger reactions within the first seven hours of 
observation than could be accounted for by a 
summation of the yeast and tuberculin reactions 
(figures 1 and 2). 

Biopsy specimens of the yeast-inflammatory 
areas demonstrated moderate cellular infiltration 
of both polymorphonuclear leukocyte and lym 
phocyte types. When saline was superimposed 
upon these areas, small increases in edematous 
separation of the tissues were noted. No difference 


from this picture was seen in the control animals 
when PPD was added to the yeast sites. In both 
increased 


groups of hypersensitive animals, 
infiltration by 


increased edematous separation of the tissues 


polymorphonuclear cells and 
could be seen during the first seven hours after 
injection of PPD into the yeast sites. Both in- 
creases were much more prominent in the Group 
A animals. At twenty-four hours, both test and 
control PPD sites appeared similar in Group A 
and B guinea pigs. Reactions were characterized 
chiefly by an increase in cells of the mononuclear 


series. 
JISCUSSION 


The tuberculin reaction commonly is thought 
to be a classic example of a delayed type of sensi- 


tivity uncomplicated by any anaphylactic compo- 
nents. Although the of the bacillus is 
necessary to induce delayed sensitivity to tuber- 


wax 


culoprotein of small molecular weight (4), there 
are other antigens of protein and carbohydrate 
nature (5) in tubercle bacilli which are capable 
a conventional type of antibody 
under the 


of causing 
response. Tuberculopolysaccharide 
proper circumstances will elicit an Arthus reac- 
tion in a normal guinea pig which has been 
passively sensitized with appropriate amounts of 
gamma globulin from tuberculin-sensitive donors 
(2, 3). Since PPD also contains small amounts of 
carbohydrate (6), it too should be capable of 
similar activity. Although Seibert (5) failed to 
find a skin reaction in rabbits to her carbohydrate 
preparations from PPD, she was able to show 
precipitin reactions with these polysaccharides. 
Chase (7), on the other hand, has found immedi- 
ate wheal and flare reactions to his carbohydrate 
fractions. 

The increased serum gamma globulin in guinea 
pigs which consistently develop necrosis when 
tuberculin tested suggests that this tissue re 
sponse may represent a modified Arthus reaction 
superimposed on a delayed type of reaction 
The experiments in this study favor this postula- 
tion. These results indicate that an immediate 
component to the tuberculin reaction can be 
elicited in a preceding nonspecific inflammatory 
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site. The time sequence of this reaction along 
with its peripheral edema, central blanching, and 
pericentral hemorrhages are similar to the 
Arthus phenomenon. It is of great interest that 
of this 


found primarily in guinea pigs (Group A) whose 


the prominent features reaction were 
previous skin tests had shown necrosis. 

When two tuberculin tests were applied at the 
animals—one test on a 
yeast test site and one as a control—the control 
PPD did not display necrosis. This effect of other 
tests on the 
exhaustion of the postulated circulating antibody 


same time in Group A 


control reaction may be due to 


in the earlier immediate reaction. Such an 


exhaustion phenomenon has been noted in 


passively transferred Arthus reactions by Bena 


cerraf and Kabat (8). It also may be due to a 
direct effect on the delayed component ol the 
that 
suppression of tuberculin reactions occurs when 
skin 
animals to which tuberculin sensitivity has been 
And, finally, 
this effect may be a nonspecific result caused by 


tuberculin reaction in much the same way 


several simultaneous tests are done on 


passively transferred with cells (9) 
other areas of local inflammation, as found by 
Favour (10). 

The effect of a preceding inflammatory reaction 
on tuberculin sensitivity described in the present 
report appears to be different from the phenome 
non reported by Holzbergen and Packalén (11 
reactivity at the site of 


wherein nonspecific 


tuberculin reactions was observed. Microscopic 
changes seen by these investigators simulated the 
hemorrhage, thrombosis, and disintegration of 
which are re 


Black 


to characterize the Shwartzmann 


polymorphonuclear leukocytes 


ported by Stetson and Good (12) 
Schaffer (13) 


reaction. The microscopic findings in this study 


and 


were not those of the Shwartzmann phenomenon 
The only evident indication of tissue damage 
which could be attributed to a direct toxic effect 
of the materials used was the minimal hemorrhage 
which appeared within several hours. No throm 
bosis of vessels, fibrin deposition, or leukocyte 


destruction was seen 
SUMMARY 


A suprainjection of PPD into a mild nonspecific 


inflammatory site produced by the intracuta 
neous injection of autoclaved yeast particles was 
studied. 

Two groups of tuberculin-sensitive guinea pigs 


were compared, Within two hours after suprainje« 


AND 


FAVOUR 


tion of PPD, the group which exhibited central 
necrosis in previous tests developed an immediate 
type of reaction characterized by edema, central 
blanching, and hemorrhage. Those with previous 
tuberculin tests without 
central necrosis developed smaller early inflam- 
matory reactions in sites. A 
typical delayed reaction then followed. Control 
with and with 
saline did not appreciably alter the mild yeast 


showing induration 


suprainjection 


suprainjections histoplasmin 


reactions 

It is postulated that the necrosis of severe 
tuberculin reactions is an immediate type of 
response superimposed upon a delayed type of 
hypersensitivity 


SUMARIO 


El Componente Inmediato en las Reacciones 
I 


a la T ube 


reull na 


Se estudié una suprainyeccién del DPP en un 
sitio de leve inflamacién anespecifica producida 


por la inyeecién intracutdénea de particulas de 


levadura tratadas al autoclave 

se compararon dos grupos de cobayos tubercu 
linosensibles. En término de dos horas de la supra 
inyeecién del DPP, los grupos que manifestaron 
esfacelamiento central en las pruebas anteriores 
mostraron una forma inmediata de reaccién 
caracterizada por edema, blanqueamiento central 
y hemorragia. Aquéllos que en pruebas anteriores 


con tuberculina habian manifestado induracién 


sin esfacelamiento central mostraron reacciones 


inflamatorias tempranas mds pequefias en los 
sitios de la suprainyeccién, presentandose después 
una tipica reaccion tardia. Las suprainyecciones 
de testigo con histoplasmina y con solucién salina 
no alteraron apreciablemente las leves reacciones 
a la levadura 

Presupénese que el esfacelamiento de las reac 
ciones graves a la tuberculina representa una 
forma inmediata de respuesta sobrepuesta a una 


forma tardia de hipersensibilidad 


RESUME 


Composante immédiate dans les réactions 


tuberculiniques 
Les auteurs ont étudié une injection supplé 


mentaire de PPD a un 
d'une facon non spécifique, produit par 


endroit légtrement en 
flammé 
l‘injection souscutanée de particules de levure 
passées A l’autoclave 

On compara deux groupes de cobayes sensibles 
A la tuberculine. En l’espace de deux heures aprés 
l’injection supplémentaire de PPD, les groupes 
nécrose centrale lors des 


qui montrérent une 


IMMEDIATE COMPONENT 


examens précédents développérent un type de 


par 
une paleur centrale et une hémorragie. Ceux qui 


réaction immédiate caractérisé de |’édéme, 
avaient montré lors des examens précédents une 
induration sans nécrose centrale développerent 
des réactions inflammatoires précoces plus petites 
aux points de l’injection supplémentaire. Puis une 
réaction retardée typique suivit. Des injections 
supplémentaires de contréle avec de |’histoplas- 
mine et une solution saline ne changea pas d’une 
facon appréciable les réactions légéres A la levure. 

On a assumé que la nécrose des réactions sévéres 
& la tuberculine est un type de réponse immédiate 


superposé au type d’hypersensibilité retardée. 
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STUDIES ON THE TOXIC LIPID OF ISONIAZID-RESISTANT 
HUMAN TUBERCLE BACILLI 


TOKUKO NAGASUGA, TAKEO TERAI, anp YUICHI YAMAMURA 


(Received for publication May 31, 1960) 


INTRODUCTION 


It has been reported that tubercle bacilli re 
sistant to isoniazid have modified pathogenicity 
for guinea pigs (1-5). Definite results, however, 
have not been obtained on the pathogenicity of 
such bacilli for mice. Some investigators have in- 
dicated that 


pathogenic for mice as are the parent strains (2 


isoniazid-resistant strains are as 


3, 6), while others have found that such resistant 
strains have attenuated pathogenicity (7) 

On the other hand, it was reported by Miki and 
associates (8) that there was no correlation be 
tween the microbial population census in mic¢ 


and the degree of resistance to isoniazid 


The pathogenicity of tubercle bacilli has been 


correlated not only with multiplication of the 


bacilli in host tissues, but with toxic materials 


contained in the microbial cells. As a toxic sul 
stance in tubercle bacilli, “cord factor” was puri 
fied by Bloch (9) and identified by Noll 


Bloch (10) as trehalose-6 , 6’-dimycol ate 


and 


In the present study, “purified wax” was ex- 
tracted from isoniazid-resistant tubercle bacilli, 
M 


(11), and the toxic lipid was fractionated from 


strain, isolated from a tuberculous patient 
purified wax by column chromatography on silica 
gel. It was also found by means of chemical analy- 
sis and biologic tests that this toxic lipid was 
identical with the cord factor of virulent human 


tubercle bacilli. 
EXPERIMENTAL 


Pathogenicity of Isoniazid-resistant Humar 
Tubercle Bacilli, M Strain 


Mice: Inbred albino dd pure line, 
weeks of age, weighing approximately 15 gm., 
used. These mice were susceptible to virulent bo- 
vine bacilli, total of 15 died 
within twenty days after injection of 05 mg. wet 
f tubercle bacilli of the Miwa 


mice, 81X 


were 
tube rele as 


a mice 


weight bovine 
strain 


*From the Research Laboratory of the National 
Sanatorium, Toneyama Hospital, Osaka; and the 
Department of Biochemistry, Faculty of Medicine, 
Kyushu University, Fukuoka, Japan 
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Bacte Isoniazid-resistant tubercle bacilli, M 
strain, were supplied by the Section of Internal 
Medicine, Institute of Infectious Disease, Tokyo, 
Japan, where this organism was isolated from a tu- 
patient (11). The organism was sub- 
cultured on the surface of Sauton synthetic me- 
at intervals of about two weeks, and its 
resistance to isoniazid was tested. During these ex- 
periments, this organism was able to grow in the 
presence of 0.05 mg. of isoniazid per ml. of Sauton 
medium, and it retained its level of resistance to 


wa: 


berculcus 


dium 


isoniazid 

Pathogenicity for mice: Bacterial suspensions 
for infection of mice were prepared by the bead- 
flask technique. The mice were infected by intra- 
venous inoculation of 0.5, 1.0, and 2.0 mg. wet 
weight of bacilli suspended in 0.25 ml. of sterile 
distilled water 

During the four wecks after infection, neither 
decrease in body weight nor death of the mice was 
observed. No remarkable changes in the spleens 
ind livers, and neither hemorrhagic congestion 


2 sac- 


nor tubercles in the lungs were visible in 
rificed mice in each group after infection. From 
these results, it appeared that tubercle bacilli of 


the M strain were attenuated. 
Extraction and Purification of Tozic Lipid 


Toxicity test: For these experiments, albino 
mice of the dd line were employed. Toxic samples 
were dissolved in 0.1 ml. of liquid paraffin oil, and 
injected intraperitoneally five times at two- to 
three-day intervals, and survival time and body 
weight were recorded 

Extraction of purified waz: Tubercle bacilli of 
the M strain were grown on the surface of Sauton 
medium for four weeks. After the bacilli were 
killed at 100°C. for twenty minutes, purified wax 
was extracted according to Anderson’s method (12), 
with some minor modifications (table 1). Heat- 
killed bacilli were extracted with 10 volumes of 
ether-methanol, 1:2, for two days in the icebox 
After the extraction was repeated twice, the resi- 
due was extracted with 10 volumes of chloroform 
for four days in the icebox. Extraction with chloro- 
form was repeated twice, and the chloroform- 
soluble fractions were combined and concentrated 
under reduced pressure below 40°C. The concen- 
trate was dissolved in ether and precipitated with 
10 volumes of methanol. After standing overnight 


LIPIDS OF 


in the icebox, the precipitate was filtered on the 
glass filter, and dried in a desiccator. The yields 
of the purified wax thus obtained were approxi- 
mately 3 to 5 per cent as calculated from dry 
weight of bacilli (table 2) 

Fractionation of purified wax into wax C and 
waz D: Two procedures were employed, as is 
shown in table 3: (1) Twenty milliliters of acetone 
were added to 1.4 gm. of purified wax, and boiled in 
a water bath. The clear supernatant was decanted 
and wax C was precipitated by the addition of an 
excess of methanol (Asselineau’s method, 13). (2) 
One and one-quarter grams of purified wax were 
dissolved in a small amount of benzene, and 15 
parts of acetone were added to this solution. Wax 
C was then precipitated from the supernatant by 
adding an excess of methanol (Noll’s method, 14). 
With this method, the yields of wax C from puri- 
fied wax were higher than those from Asselineau’s 
method, as was reported by Noll. As may be seen 
in table 2, the yields of wax C ranged from 30 to 
40 per cent of purified wax by Asselineau’s method, 
while the yields were raised to 65 to 85 per cent 
by Noll’s method. 


Chromatographic purification of toxic lipid 
from wax C and wax D on magnesium silicate: 
For the chromatographic procedure, magnesium 
earth (Celite®) (2:1) 
the toxic fraction 


silicate—infusorial was 
used. As is shown in table 4, 
was eluted with ether-methanol (9:1), and the 
yields were 6.3 per cent of wax C and 26.7 per 
cent of wax D when the purified wax was frac- 
tionated by Noll’s method. Both toxic fractions 
caused the death of mice by the intraperitoneal 
injection of 0.1 mg. repeatedly at two- or three- 
day intervals. The results of survival tests in mice 
showed that the degree of toxicity of both prep- 
arations was nearly equal. The data mentioned 
above indicate that toxic lipid is more highly con- 
centrated in wax D than in wax C. 

Isolation and purification of toxic lipid from 
purified waz: Since toxic lipid was found in both 
wax C and wax D, the isolation of toxic lipid was 
attempted from purified wax. 

Purified wax was dissolved in petroleum ether- 
(1:4), adsorbed on silica gel—infusorial 
earth (2:1), and eluted with solvents, as may be 
seen in table 5. More than 70 per cent of the 
purified wax was eluted with petroleum ether- 
ether /1:4) (fraction A), but this fraction dis- 
a single intra- 


ether 


played no toxicity for mice by 
peritoneal injection of 1.0 mg., or five repeated 
intraperitoneal injections of 0.03 mg. Fraction B, 
eluted with methanol—chloroform (1:4), dis- 
played characteristic toxicity: five repeated in- 
jections of 0.01 mg. caused the deaths of all of a 


ISONIAZID-RESISTANT BACILLI 


TABLE 1 
EXTRACTION OF PuRIFIED Wax 


Bacterial cells 


10 volumes of ether 


methanol (1:2) 


Bacterial residue Extract 


10 volumes of chloroform 


Residue Extract 


Concentrated under reduced 
pressure, dissolved in 
ether, and methanol added 


Precipitate Supernatant 


Purified wax 


TABLE 2 
Composition OF PurtFiep Wax FROM M STRAIN 
Wax D, Pre 


pared by the 
Method of 


Wax C, Pre 
pared by the 
Experi Bacilli Method of 
ment Dry 
Number Weight 


Purified Wax 


Asse 


lineau 


Noll | Asse 


lineau 


Noll 


per cent 
27.3 13.3 
412.5 10.8 
41.6, 26.2 


60.0 
55.0 
50.0 


group of 10 mice within fourteen days after the 
first injection. 

Fraction B was dissolved in chloroform and 
chromatographed, as is shown in table 6. Tox- 
icity for mice was seen in fractions 4 and 5, which 
were eluted with chloroform—methanol (95:5) 
and chloroform—methanol (90:10), respectively. 
The toxicity of fraction 5 seemed to be due to the 
contamination of fraction 4. The data illustrated 
in table 6 were reproducible in different lots of 
bacilli (table 7). The yields of fraction 4 were 10 
to 20 per cent of purified wax, or about 0.5 per 
cent dry weight of bacilli. 

Precise toxicity tests of fraction 4: The toxicity 
of fraction 4 was tested by injecting mice intra- 
peritoneally with 0.01, 0.005, 0.0025, and 0.00125 
mg., respectively, dissolved in 0.1 ml. of liquid 
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em gm per cent 
l 58.6 3.3 5.6 70.0 
2 56.2 2.7 1.8 86.6 
3 63.5 2.7 4.3 | 65.4 
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TABLE 3 


FRACTIONATION Metuop or Wax C 


1) Asselineau’s procedure 


Purified wax 


Acetone added and 
boiled in water 
bath 


Soluble Insoluble 


fraction fraction 
Methanol 
added 


Supernatant Precipitate 


rABLE 4 
CHROMATOGRAPHY OF Wax C 
848.2 Mg. of Wax C or 688.6 Mg. of Wax D were 
Dissolved in Ether Adsorbed 
of Magnesium Silicate—-Infusorial 
Earth (2:1 


anp Wax D 


Petroleum and 


Chromatog 
raphy of 


600 Mi 


Eluted wit! 


Petroleum ether 
Petroleum ether-ben 
zene (9:1 
Petroleum ether-be 
zene (1:1 
Benzene 
Benzene—ether 
Benzene—et her 
Ether 
Ether—-methanol 
Ether—acetic acid 


Recovered 


* Wax C and wax D were fractionated by the 


method of Noll and associates (14 


paraffin oil. The injections were made for a total 


of five times at two- to three-day intervals 


All of 


0.005 mg. showed severe diarrhea, would not eat, 


the mice that received either 0.01 or 


Supernatant 


Wax D 
2?) Noll’s procedure 
Purified wax 
Dissolved in benzene 


and 1.5 volumes of 
acetone added 


Supernatant Precipitate 


Methanol 
added 


Wax D 


Precipitate 


ind died within ten days after the first injection. 
Mice that received 0.0025 mg. did not have such 
severe symptoms, but all of a group of 10 mice 
died within seventeen days. With the 0.00125-mg. 
injection, the mice neither showed toxic symp- 
toms, nor were there any deaths (table 8) 

Mice that received three intraperitoneal injec- 
were sacrificed 
twenty-one days after the first injection. At au- 
topsy, moderate peritoneal exudation was present 


tions of 0.02 mg. of fraction 4 


in all. A white coating on the surface of the ab- 
dominal organs was observed in 2 of 4 mice, and 
slight hemorrhagic congestion of the lungs was 


visible in 3 of 4 mice 


Chemical Analysis of Fraction 4 


After chromatographic purification, fraction 
t was obtained as a white powder which could 
be characterized by melting point (table 6), in- 
frared spectrum (figure 1), and elementary anal- 
ysis (table 9). These values were identical with 
those shown by Noll and associates for the cord 
factor of virulent tubercle bacilli 

Alkaline hydrolysis of fraction 4 (table 10): A 
batch of 242 mg. of fraction 4 was dissolved in 6 
ml. of benzene and 6 ml. of 5 per cent methanol 
potassium hydroxide. After refluxing for thirteen 
hours in a water bath, the reaction mixture was 
evaporated to dryness under reduced pressure. 
Fifty milliliters of ether and 20 ml. of water were 
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Wax C 
Wax C 
Wax Wax 
ce D* 
per nt 
I 1.8 1.2 
9 43.2) 26.4 
2.1 0.6 
3.6 0.1 
5 15.5 1.4 
6 6.9 ts 
7 0.7) 1.1 
6.3 26.7 
9 15.4 20.2 
95.5 82.5 
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added to this preparation, and it was acidified 
with 3 N HCl. The ether layer was washed re- 
peatedly with 20 ml. of water on two separate oc- 
casions, and the washings were pooled together 
with the water layer fraction. 

Ether-soluble fraction: The ether-soluble frac- 
tion was evaporated, dissolved in a small amount 


TABLE 5 
CHROMATOGRAPHY OF PURIFIED Wax 

563.4 Mg. of Purified Wax were Dissolved in Pe- 
troleum Ether—Ether (1:4) and Adsorbed on 21 

Gm. of Silica Gel-Infusorial Earth (2:1 

Yield 

Eluted with 600 Ml. of M.P.* | Toxicity? 
Me Per 


Fraction 


Petroleum ether 0 of 10 
ether (1:4) 
B Methanol-chlo 
roform (1:4) 
Methanol 


10 of 10 


l of 10 
Recovered 565.3 100.: 
*M.P. = melting point. 
t Mortality of the 
weighing approximately 11 gm., 
injected intraperitoneally at two- or 


fourteenth day, 
male dd 


three-day 


mice on 
strain, 


intervals 


TABLE 6 
CHROMATOGRAPHY OF 
236.4 Mg of Fraction B from Table 5 were Dis- 
solved in Chloroform and Adsorbed on 21 
of Silica Gel—Infusorial Earth (2:1 


Fraction B 


Gm 


Yield 


Frac Eluted with 200 Ml. of 
tron > 
Per 


0 of 6 
0 of 6 


Chloroform 
Chloroform- 
methanol ( 
Chloroform 
methanol 
*hloroform 
methanol (95:! 
‘hloroform 
methanol 
90:10) 
*hloroform 
methanol 
80:20 


0 of 6 


43°C.) 6 of 6 


7\14.3) 145°C.) 6 of 6 


0 of 6 


Recovered 225 
*M.P. = melting point 
+ Survival test was done as in table 5 


ISONIAZID-RESISTANT BACILLI 


TABLE 7 
Yretps oF Puririep Wax, Fraction B, 
FRACTION 4 OBTAINED AS SHOWN IN 
TABLES 5 AND 6 
Fraction B Fraction 4 


Purified 
Wax, Dry 
Weight of Dry 

Bacilli Weight Purified Frac 
i tion B 


Dry 
Weight Purified 
of Wax of Wax 


Bacilli Bacilli 


per cent 
0.66 
0.70 
0.38 
1.02 
0.76 


TABLE 8 
Errect or Five Repgatep 
INJECTIONS OF FRACTION 


INTRAPERITONEAL 
41n Mice 


Number 
of Survi 
vors after 
21 Days 


Number 

of Mice Amount 
per Injected 

Group* 


Loss of 
Days after Injection 


on Which Mice Died 


ody 
Weightt 


me 


10 0.01 
10 0.005 
10 0.0025 


10 0.00125 9 
10 0.00062 : 9 


* Mice of the male dd line, weighing 8.9 to 10.4 
gm., were used 
Maximal loss of weight was within 10 
per cent of the body weight before injection 
Between 10 and 20 per cent of the 
original body weight was lost 

= No loss in weight 


= 


+ + = 


TABLE 9 
Anatytic Data or Fraction 4 Eruer 
SOLUBLE FRACTION OF FRACTION 4 
AFTER ALKALINE HyDROLyYsIs 


H Infrared Spectra 


per cent 


Fraction 4 75.60 | 12.33 | No.1 
Cord factor 


culated) 


Fig. 1) 
(eal 
12.83 


Ether-soluble 
fraction 

a-Mycolic 
(calculated) 


acid 
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Experi 
ment 
Number 
per cent per cent 
] 3.56 6 0.48 | 13.7 | 73.7 
2 3.14 P.3 | 0.39 | 12.6 | 56.3 
3 1.72 2.2! 0.31 | 18.2 | 82.0 
4 3.58 0.70) 19.5 | 68.8 
5 3.54 5 | 0.50 | 14.1 | 65.8 
en 
4. 4. 5, 5, 5. 5. 0 
7,8, 10 
+ 1, 3, 3, 4, 4, 5, 5, 0 
5, 6, 10 
Fe + 3, 3, 8, 10, 12, 12, 0 
14, 17, 17, 17 
ity? 
3.4, 1.4 
2 6.7} 2.8 
1) 
3 3.0) 1.3 
>) 
{ 139. 
>) c 
5 33. 
81.65 13.46 No. 2 (Fig. 2) 
| 
81.36 13.66 
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TABLE 10 
ALKALINE AND Actp DEGRADATION OF FRACTION 4 


242 Mg. of Fraction 4 were Dissolved in 6 M1. of Benzene, and this Solution was Refluxed for 13 Hours, 


Adding 6 MI. of 5 Per Cent of Methanol Potassium Hydroxide 
? 


Ether layer 
Dried under reduced pressure 


10 volumes of methanol added 
and stored overnight in icebox 


Soluble fraction Precipitate 


192 mg 
m.p. 54°C 


Noy 00 


Fic. 1. Infrared spectra of fraction 4 and ethe 
4; 2 = ether-soluble fraction 


of ether, and precipitated with an 
methanol. The precipitate was filtered, 


excess oO 


I 


washer 
with methanol, and dried, and 192 mg. of a whit 
powder, melting point 54°C., were obtained. The 
infrared spectrum is shown in figure 1; C 81.36 
und H 13.66 were found. These data agree with 
those for a-mycolic acid, as is shown in table 9 

The 
fraction was passed through amberlite resins IRA 
100 (OH~) and IR 120 (H’), 


Water-soluble fraction water-soluble 


ind was evaporated 


Hydrolyzed with 6 ml 


veaction mixture 


Dried under reduced pressure, 50 ml 
of ether and 20 ml. of water added, 


and acidified with 3 N HCl 


Aqueous layer 


Passed through amberlite resins 


IRA 400(OH~) and IR 120 (H*) 


Dried under reduced pressure 
preparation A) 

of 1.5N 

HCl for 2 hours 


Dried under reduced 
pressure (preparation B 


4. 


1000 cm 


r-soluble fraction of fraction 4 fraction 


under reduced pressure. The preparation (prep- 
aration A) was dissolved in 0.5 ml. of water, and 
subjected to chromatography in Toyo filter paper 
No. 51, with 80 per cent phenol and n-butanol- 
ethanol (40:10:49) as 
According to the method of 
Trevelyan and associates (15), a spot was de- 


immonia-water sol- 


vents in ascending 


tected at the Rf of 0.30 in the case of the former 
solvent system, and at 0.04 in case of the latter 
solvent system (table 11). Although these spots 
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LIPIDS OF ISONIAZID-RESISTANT BACILLI 


were not so clearly detectable, they were in ac- 
cordance with those of authentic trehalose 

Preparation A was dissolved in 6 ml. of 1.5 N 
HCl, and boiled in a water bath for two hours 
(table 10). After passing through amberlite resin 
IRA 400 (OH), the hydrolysate was concen- 
trated under reduced pressure (preparation B) 
Glucose was identified from preparation B by 
paper chromatography according to the method 
described above (table 11). 


DIscUSSION 


It has been previously reported by Noll and 
Bloch that cord factor was prepared from wax 
C of human and bovine tubercle bacilli, and that 
the yields were 5 to 20 per cent of wax C (16), 
or 0.13 to 0.22 per cent, as calculated on the dry 
weight basis of human tubercle bacilli, Brévannes 
strain (17). On the other hand, cord factor was 
also fractionated from wax D of BCG in a yield 


of 26 per cent by Nojima (18). 

When purified wax was dissolved in benzene 
and precipitated with acetone, the yield of wax 
C left in the supernatant was 65 to 85 per cent of 
purified wax, as reported by Noll (14). This ex- 


traction technique raised the yield of wax C, but 
cord factor remained in the wax D fraction in 
high concentration, as shown in table 4. The 
present data together with the results shown by 
Nojima (18) indicate that cord factor is found in 
both wax C and D. Hence, it seems reasonable 
that preliminary fractionation of purified wax to 
waxes C and D is not needed for the preparation 
of cord factor 

In the present experiments, purified wax was 
idsorbed on the column of silica gel, and the toxic 
lipid was eluted with methanol-chloroform (1:4) 
in the first chromatography, and with chloro- 
form—methanol (95:5) in the second chromatog- 
raphy. The chemical nature of the toxic lipid 
thus obtained was in accordance with that of the 
cord factor of the Brévannes strain reported by 
Noll and Bloch (10). Moreover, five repeated 
intraperitoneal injections of 0.0025 mg. of puri- 
fied toxic lipid (fraction 4) caused mice to lose 
weight and die. These biologic activities also co- 
incided with those of cord factor. From these re- 
sults, it was demonstrated that cord factor could 
be fractionated directly in high yields from puri- 
fied wax 

In this report, the toxic lipid—identified to be 
the same as the cord factor from the Brévannes 
from human tubercle 


strain—was fractionated 


TABLE 11 
PareR CHROMATOGRAPHY OF WATER-SOLUBLE 
FRACTION AFTER ALKALINE HypROLyYsIs 
oF FRactTION 4 


Rf Value 


Preparation 
n-Eutanol-Etha 
nol-Ammonia 


Water (40:10:1:49 


80 Per Cent 
Phenol 


0.04 
0.04 


0.30 
0.30 


Preparation A 
Trehalose 


0.14 
0.14 


0.37 
0.37 


Preparation B 
Glucose 


bacilli (M strain) that were resistant to 0.05 mg 
of isoniazid per ml., and it has been attenuated in 
its ability to produce pathologic changes in mice 
The yields of the toxic lipid were nearly the same 
as those of the cord factor, as shown previously 
by Noll and Bloch (16, 17) and Nojima (18). 

These results suggest that there was no corre- 
lation between the levels of virulence and the 
cord factor content of the bacilli. 


SUMMARY 


Purified wax was extracted from isoniazid-re- 
sistant tubercle bacilli which were isolated from 
a tuberculous patient. When this wax was frac- 
tionated into wax C and wax D, both fractions 
contained the toxic lipid, the higher concentra- 
tion being in wax D. The toxic lipid was frac- 
tionated from purified wax by column chroma- 
tography on silica gel-infusorial earth. The lipid 
was shown by means of chemical analysis and 
biologic activity to be identical with the cord 
factor of virulent tubercle bacilli. The toxic lipid 
content of isoniazid-resistant, attenuated tubercle 
bacilli was found to be of the same order as that 
of other virulent strains 


SUMARIO 


Estudios del Lipido Tézico de los 
Bacilos Tube rculosos Humanos 


Tsoniacidorresistentes 


De los bacilos tuberculosos isoniacidorresis 
tentes que habian sido aislados de un tuberculoso, 
se extrajo cera purificada. Cuando se fraccioné 
esta cera en cera C y cera D, ambas fracciones con 
tenian el lipido téxico, pero la D a una concentra 
cién mas alta. El lipido téxico fué fraccionado de 
la cera purificada por cromatografia columnaria 
en tierra gel-infusoria-silica. Por medio del andli 


sis quimico y de la actividad biolégica se demos 
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tré que el lipido era idéntico al factor cordén de 
los bacilos tuberculosos virulentos. El contenido 
de lipido téxico de los bacilos tuberculosos atenua 
resulté ser del mismo 


dos, isoniacidorresistentes, 


orden que el de otras cepas virulentas 


RESUME 
Etudes sur le lipide toxique des bacilles 
tuberculeuzx humains résistants 


a Visontazide 


On a extrait une cire purifiée des bacilles tuber 


lisoniazide, isolés chez un 


Quand on fractionna cette 


culeux résistant a 


malade taberculeux 
cire en cire C et cire D, les deux fractions contin 
rent le lipide toxique, et la cire D en contint une 
plus forte concentration Le lipide toxique rut 
fractionné a partir de cire purifiée par chromato 
graphie en colonne sur une terre de silice de type 
gel-infusoriel. On démontra, par des moyens d’an 
alyses chimiques et par son activité biologique 


des 


que le lipide est identique au facteur “‘corde 


bacilles tuberculeux virulents. La quantité de 
lipide toxique de bacilles tuberculeux atténués 


résistant A l’isoniazide fut, trouva-t-on, du méme 


ordre que celui des autres souches virulentes 
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INTRODUCTION 


Studies of the metabolism of the tubercle bacil- 
lus require large quantities of cells. Adequate bac- 
terial cell suspensions may be obtained from cul- 
tures in liquid media incubated from two to five 
weeks. In a previous publication (1) it was estab- 
lished that, using lactate oxidation as a parame- 
ter, washed cells of Mycobacterium tuberculosis 
var. hominis (strain H37Ra) were the most active 
metabolically during the logarithmic phase of 
growth. Large volumes of media were harvested 
to obtain sufficient numbers of young tubercle 
bacilli for such studies. Since it is known that the 
rate of growth of certain aerobes can be increased 
by aeration and, inasmuch as the mycobacteria 
are aerobes, the feasibility of increasing the rate 
of growth of this organism by agitation during 
incubation was investigated. To this end, prelim- 


inary experiments were performed using the 
Middlebrook 
tuberculosis var. 
(strain H37Ra). The initial results revealed that 
agitation of the cultures during incubation caused 


media of Dubos and (2) and of 


Sauton (3) with M. hominis 


a suppression of growth in Dubos medium and a 
definite improvement of growth in Sauton me 
dium. 

At this time a search of the literature was made 
for information relating oxygen tension to the 
growth of tubercle bacilli. Novy and Soule (4) 
varied the atmospheric oxygen tension in culture 
vessels containing tubercle bacilli growing on the 
surface of solid media. They observed that the 
growth of tubercle bacilli was, within limits, pro 
portional to the oxygen tension of the atmosphere 
present during incubation. Schaefer, Marshak, 
and Burkhart (5) investigated the effect of the 
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of Minnesota; Minneapolis, Minnesota 
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ican Bacteriologists, Philadelphia, Pennsylvania, 
May 4. 1960 


was 


depth of the medium on the growth of M. tuber- 
culosis var. hominis (strain H37Rv) in Dubos 
medium. They reported that growth in the same 
volume of medium was better when the tubes 
were incubated in a slanted position than in a 
vertical position. This suggested that increased 
aeration accounted for the improved growth of 
the organism in the slanted tubes. These same 
workers investigated the influence of shaking on 
the growth of this strain in Dubos 
Growth was compared at daily intervals with 


medium. 


identical cultures left immobile during incuba- 
tion. The results indicated much less growth in 
the shaken cultures. At about this time the pro 
posal was made by Fisher and associates (6, 7) 
that arithmetic linear growth of tubercle bacilli 
occurred when liquid cultures were incubated 
under stationary conditions. Volk and Myrvik (8) 
pointed out that arithmetic linear growth of 
tubercle bacilli can be expected when some essen- 
tial nutrient is provided at a constant limiting 
rate. Throughout their investigative procedures 
they used the BCG strain of M. tuberculosis var. 
bovis, M. phlei, and M. smegmatis. Actively grow 
ing cultures of these mycobacteria were grown in 
a modified Dubos medium. The cultures were 
incubated under either stationary or aerobic con 
ditions (rotary shaker). Arithmetic linear growth 
was observed in the stationary cultures and 
logarithmic growth occurred in cultures incu- 
bated on the rotary shaker. It was concluded that 
the rate of oxygen consumption by mycobacteria 
growing in stationary cultures exceeded the rate 
of oxygen diffusion into the medium. On the other 
hand, rotation of the cultures increased the rate 
of oxygen diffusion, and growth assumed a loga 
rithmic pattern. Halpern and Kirchheimer (9) 
studied the effect of bubbling oxygen directly into 
the medium on the growth of M. tuberculosis var. 
bovis (strain BCG), M. tuberculosis var. hominis 
(strain H37Ra), and a saprophytic Mycobacte 
rium. The medium used was relatively simple, 
resembling that of Sauton and that of Kirchner 
(10). They concluded that aeration of cultures of 
mycobacteria resulted in logarithmic growth for a 
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prolonged pe riod of time, and cessation of aera 


tion during logarithmic growth brought about 


arithmetic linear growth. If aeration was initiated 
logarithmi 
studied the 
tubercu 
in Dubos me 
The 
noted that agitation caused a definite improve 
this 
marked 
In contrast, Miller and 
found that agitation improved the 
strains of 
H37Rv) in 


caused a 


during arithmeti linear growth, 


growth ensued. Kull and Grimm (11 
effects of 


losis var 


agitation on the growth of .V 
strain H37Rv) 


Kirchner medium 


hominis 


dium and in modified 


ment in the growth of strain in modified 


Kirchner medium and a inhibition of 
growth in Dubos medium 
Roedsler (12 
growth of two tuberculosis var 
(198 ARB and 


agitation 


Dubos me 

marked 
198 ARB 
and a slight improvement in the growth of strain 
H37Rv. Thus, the work of other 
suggests that a major tactor accounting for arith 


hominis 
dium. Continuous 
improvement in the growth of strain 
investigators 


metic linear growth of certain mycobacteria in 
liquid cultures is an inadequate diffusion of oxy 
gen into the medium and that aeration increases 
the supply of available oxygen, thus permitting 


logarithmic growth. Furthermore, the beneficial 
or adverse effects of aeration on the growth of V 
tuberculosis var. hominis depend to some extent 
upon the strain and the medium used 

\ study of the effect of aeration, by 


cubation, on the growth of various mycobacteria 


rotary in 


in different hquid media, was then undertaken by 


the present writers. The purpose of the experi 
ments herein described was to ascertain the phys 
iologic basis for the reported aeration effects and 
to develop optimal conditions for the harvesting 
ol large num be rs of young cells of VW. tubers ulosis 
var. hominis (strain H37Ra) 


MIATERIALS AND METHODS 


ycobhacte luberculosis var homin 
H37Ra H37Rv WM. tube 
Kirehberg), and M 


rhree liquid media were used 


strains ind culos 


var aviun anae were em 


namery 


ploved 


those of Dubos Sauton (5 und a modifica 


tion of the mediu designed by Kirchner (10 


Dispersed growth was assured by adding Tween” 


80 in a final concentration of 0.02 per cent to all 
hundred 


disp. nsed 


medium 
flasks 
approximately 


milliliters of each 
500-ml 
The inoculum consisted of 2.0 ml 
weight of bacilli) of a 


media Iwo 


were into Erlenmeyer 


equivalent to 0.2 mg. dry 
seven-day culture grown in the respective medium 
for M 


two-day 


anae the inoculum was obtained from a 


ilture 
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Three types of incubation at 37°C 
and station 


were em 
ployed, namely, stationary, rotary, 

The stationary cultures were rotated 
hand three times daily. The rotary cul 
a shaking water bath‘ set 
These cultures will 


iry-rotary 
briefly by 
tures were placed in 
it 140 rotations per minute 
be referred to as aerated cultures throughout the 
The stationary-rotary flasks were treated as 
cultures for three followed by 
continuous rotary incubation. Growth was meas 
ured turbidimetrically in 19 X 150-mm 
with a ¢ ‘oleman Junior Spect rophotometer 


text 
stationary days 
cuvettes 
Model 
6A) at a wave length of 650 mu, using aliquots of 
with a Teflon grinder to 
provide a uniform suspension of bacilli. The cul 
a period of eighteen 


culture mixed tissue 


tures were maintained for 


days 
RESULTS 


The results presented in figure 1 (A, B, and C) 
reveal that the rate of growth of strain H37Ra in 
Sauton and in modified Kirchner media was in 
creased significantly after seven days of incuba 
tion under aerobic conditions. In contrast, growth 
in Dubos medium was markedly reduced under 
aerobic conditions. These experiments were re 
peated using the H37Rv strain, an avian strain 
(Kirchberg), and WV. ranae. Although it is not 
shown in figure 1, the effect of aeration on the 
growth of the two former strains was the same as 
that observed with H37Ra. On the other hand, 
aeration produced a marked stimulation in the 
rate of growth of M. ranae in stationary and 
aerated Dubos medium (figure 2). It is apparent, 
therefore, that the effect of aeration on the growth 
of mycobacteria is dependent upon the bacterial 
strain and the medium employed 

\ series of experiments using strain H37Ra 
was designed to ascertain the physiologic basis 
for the observed aeration effects The possible 
formation of toxic products by oxidation of some 
caused by con 


medium constituent(s), per se, 


stant rotation was next investigated. Duplicate 
sets of the three media were prepared. One set 
was aerated continuously at 37°C. for four days 
while the other set was stored immobile at 37°C 
was 


for an identical period of time. Each set 


subsequently inoculated and incubated under 


stationary and aerobic conditions. No significant 
difference was noted in the previously described 


pattern of growth in the two sets of media. The 


results of another experimental approach to this 


manufactured 
New Bruns 


Shaker Mode! (| -76 
by the New Brunswick Scientific Co 
wick, New Jersey 


‘(,vrotaryv 


AERATION ON GROWTH OF M. TUBERCULOSIS 
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SAUTON 


Optical Transmission 


Days 


Fic. 2. Influence of aeration on the growth of 


VW. ranae in Dubos medium (2-ml. inoculum 


problem are given in figure 3 (A, B, and C), in 
which it may be seen that growth under station 
ary-aerobic conditions was precisely the same as 


KIRCHNER sara that obtained when aerobic conditions of incuba 


tion were used. 

Measurements of changes in pH and oxidation- 
reduction potential during growth revealed no 
significant differences between the aerated and 
stationary cultures. 

It is well recognized that the size of inoculum 
can be a critical factor in nutritional studies. It 
was important, therefore, to ascertain the effect 
of the number of bacterial cells inoculated. An 
examination of the data in figure 4 reveals that 
the use of a large inoculum overcame the inhibi- 
tory effect of aeration on the growth of H37Ra in 
Dubos medium. This effect was observed with 
both washed and unwashed inocula. Strict atten- 
tion to the size of inoculum employed in such 

DUBOS 
studies gave readily reproducible results in this 
laboratory and must be considered when com 
paring the data of other investigators. 

. The results thus far presented suggested the 

Days possibility that nutrition was the important factor 

in determining whether or not growth would be 
improved by aeration. It was appropriate, there 


Fie. 1 (A, B, and C). Influence of the culture : 
ore, to inspect the major components of the 


medium on the growth of M. tuberculosis var 
hominis (strain H37Ra) under stationary and 
aerobic conditions (2-ml. inoculum 


several media employed. This information is 
given in table 1. Although several differences in 
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growth of M. tuberculosis var 


hominis under stationary, aerobic 


conditions 2-ml inocu 


lum 


Influence of the culture 
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effect of 
veration on the growth of M. tuberculosis var 
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composition exist among the three media, the 
major differences in the carbohydrate and organic 
nitrogen components are apparent. Thus, glucose 
is normally present in Dubos medium, in which 


growth inhibition by aeration was observed, while 


glycerol is the carbohydrate in the Sauton and 


modified Kirchner media, in which aeration pro 
duced stimulation of growth. Asparagine serves 
as an organic nitrogen source in all three media. 
In addition, an enzymatic digest of casein N-Z 
{mine®® is incorporated in Dubos medium; its 
Kirchner 


A series of 


addition to the media of Sauton and 
did not alter the effects of aeration 
experiments was then designed in which the car 
bohydrate component of the media was varied. 
The results of these experiments are presented in 
5 (A and B). It may be seen that substitu 
tion of glycerol for glucose, normally present in 


hgure 


Dubos medium, permitted excellent growth under 
aerobic conditions. Replacement of glycerol, usu- 
ally present in Sauton or Kirchner medium, by 
glucose resulted in growth inhibition under aero 
bie conditions 
D1IscuSSsION 

The results of this investigation show clearly 
that the effect of aeration on the growth of the 
N-Z Amine, Type B, Sheffield Chemical Com 

Inc., Norwich, New York 
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Bovine albumin 


Organic nitrogen 


Present 
Asparagine 


Carbohydrate Glucose 


Effect of aeration on growth Decrease 


human (H37Ra and H37Rv) and avian (Kirch- 
berg) strains of M. tuberculosis studied is depend- 
ent in large measure upon the composition of the 
medium employed. This restricts to some extent 
the significance of the conclusions of a number of 
workers who have stated, on the basis of experi- 
ments using a single medium, that aeration of 
liquid cultures either improves or inhibits the 
growth of mycobacteria. The results herein pre 
sented demonstrate that growth of the human 
and avian strains of M. tuberculosis is inhibited 
under aerobic conditions of cultivation when the 
medium contains glucose as the source of carbo- 
hydrate. In sharp contrast, growth stimulation is 
observed under these conditions when glycerol is 
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present in the medium. A thorough examination 
of the procedures used by other investigators cor 
roborates these findings. For example, Schaefer 
and associates (5) and Kull and Grimm (11) re- 
ported an inhibition of growth in continuously 
H37Rv in Dubos 


In both cases glucose served as the 


agitated cultures of strain 
medium. 
source of carbohydrate. Of particular interest are 
the findings of Miller and Roessler (12) who re- 
ported a slight improvement in the growth of 
strain H37Rv and a marked improvement in the 
growth of strain ARB in aerated Dubos cultures. 
Examination of their procedures revealed that 
glycerol was substituted for glucose, but no sig- 
nificance was attached to this change. Likewise, 
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Halpern and Kirchheimer 


Volk and Myrvik (8), 
(9), and Kull and Grimm (11) observed a decided 
improvement in the growth of tubercle bacilli in a 


variety of liquid media under the influence of in 
creased aeration but, in each case, the liquid 
media contained glycerol as the source of carbo 
hydrate. The this 
effect is under investigation in this laboratory 


mechanism of carbohydrate 


SUMMARY 
ue obhar lertum 


tuberculosis var H37Rv 
H37Ra, caused an inhibition of growth in me 


(eration of liquid cultures of 
hominis, strains and 
dium containing glucose as the source ot carbo 
hydrate. Substitution of glycerol for glucose pro 
duced a stimulation of growth under similar 
experimental conditions. Thus, the beneficial or 
adverse effect of aeration on the growth of these 
human strains of ./. tuberculosis appears to de 
pend in large measure on the carbohydrate pres 
ent in the medium 

\eration of liquid cultures of the saprophytic 
VV. ranae brought about a stimulation of growth 
regardless of whether glucose or glycerol served 


as the source of carbohydrate 


SUMARIO 


ifectan la Proliferas 
en Cultivo 
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La aereacion de cultivos liquidos del M ycoba 
H37Rv 


cle sarrollo en 


le im tuberculosis var. hominis, cepas 


H37Ra 


un medio 


motivé una inhibicién del 


que contenia glucosa como fuente cde 


hidr ito de { irbono I ] empleo de glicerol en vez 
de glucosa produjo una excitacién del desarrollo 
en condiciones semejantes de ¢ xperimentacion 
El efecto 
sobre la proliferac ion de estas cepas humanas del 
tuberculosis 


parte del hidr ito de carbono que hava en el medio 


beneficioso o adverso de la aereacion 
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lu développement dans un 


ulosia var. Aomin souc hes 


produisit l’inhibition 


LICHSTEIN, 


AND HALL 


contenant du glucose comme source de 


substitution de 


milieu 
carbohydrate. La glyeérol au 
glucose produisit une stimulation de développe 
ment dans des conditions expérimentales sembla 
bles effet 
l’aération sur le développement de ces 


humaines de M. tuberculosis semble dépendre dans 


Aussi, le bénéfice, ou contraire, de 


souches 


une large mesure de la présence de carbohydrate 
dans le milieu 

L’aération des liquides de culture de M. ranae 
saprophyte amena une stimulation de déveioppe 


ment que ce soit du glucose ou du glyeérol qui 


serve de source de carbohydrate 
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Case Report 


HISTOPLASMOSIS! 


A “Spelunker’s” Risk 


DANIEL JACKSON* 


(Received for publication July 25, 1960) 


INTRODUCTION 


The hazards of cave-exploring are obvious. 
The risks 


lacerations, fractures, 


“spelunker” abrasions contusions, 


concussion, as- 
phyxiation, starvation, and drowning. To 
list can be added infections. This paper relates 
a (Houston) Texan to 


sprains, 
this 


the visit of a limestone 


cave in Mexico and his subsequent infection with 
Histoplasma capsulatum. 


Case Report 


P.J.A., a 24-year-old white engineer, and a com- 
panion visited a limestone cave neal Torreon, Mex- 
ico, on September 30, 1959. This city in th 
of the of Coahuila is about 250 
miles south of the Texas border. The p 
excellent health and had been directed by 
ployer to explore the feasibility of mining 
for fertilizer. Prior to entry into the ca 
patient and his companion were informed that pre- 
viously a group of 10 Mexicans had entered the cave 
ind later had become ill with “pneumonia.” Four 
of this group had died 

The two men entered the cave with several Mexi- 
cans about 9:30 am. The from large 
umount of bat guano near the opening of the cave 
was almost overpowering. Beyond the guano, the air 
further investigation of 
the phosphate was carried out. Lunch was eaten in 
the cave and the group returned to the opening 
ibout 3:00 p.m. The patient and his companion had 
no immediate difficulties and returned to the States 
with samples of phosphate 

Exactly two weeks lat« r, October 14, the patient 
awakened in the morning with malaise and aching 
He thought it was the “flu” but decided to go to 
Late in the afternoon he began to feel chilly 
There 


e south- 


west corner state 
ilient Was in 
his em- 
lume- 
e, the 


stone 


sten h a 


became more clear, and 


work 
and feverish and returned to his apartment 
he had a chill and his temperature rose 104°} 

This same series of events occurred daily the 
next few days. A physician was called, thought he 
might have the “flu,” and prescribed medication in- 
cluding an antimicrobial drug. After several nights 
of chills and fever, the chills ceased but the fever 
continued On Octobe r 20 the patie nts chills re- 


to 
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turned and, inasmuch as no progress was being 
made with the medication, further examinations 
were done. A chest roentgenogram was interpreted 
as showing numerous, small, soft densities scattered 
throughout both lungs A blood count revealed a 
low total leukocyte count and normal differential 
Urinalysis and serologic tests for typhoid, para- 
typhoid, brucellosis, typhus, and infectious mono- 
nucleosis were negative. The patient entered the 
hospital for further studies 

On admission to the hospital, the patient’s tem- 
perature was 102°F. His pulse, respirations, and 
blood pressure were within normal limits. The pa- 
tient stated that he did not feel sick, although he 
ached and felt a litthe warm. He had a slight dry 
cough. The skin was flushed but without 
other abnormality and throat were 
completely within normal limits. The neck was nor- 
mal with no rigidity. The lungs contained a few 
medium rales at the left cleared 
with cough. The heart was not enlarged, there was 
normal sinus rhythm and no murmurs. The abdo- 
men was soft with no enlarged viscera. Examination 
of the genitalia and rectum showed them to be 


normal 


rash or 


Eves, ears, nose, 


base, but these 


The extremities were completely within 
normal limits. Admission urinalysis was normal 
The bloed count confirmed the low le ukocyte count 
ind normal differential 

The admission chest roentgenogram (figure 1A) 
revealed the heart and mediastinum to be normal 
The hilar lymph nodes were enlarged bilaterally 
Scattered and equally throughout 
No consolida- 


symmetrically 
both lungs were small soft densities 
tion or cavitation was noted 

A roentgenogram repeated days later 
failed to reveal any change. A repeat blood count 
showed no change in the leukocytes, and there was 
no anemia. Serologic tests for typhoid, paratyphoid, 


several 


brucellosis, and infectious mononucleosis were again 
negative. Urinalysis on was within 
normal limits. Blood urea nitrogen was normal 

Results of serologic and skin tests for fungi and 
tuberculosis are given in table 1 

Because of continued fever and a convincing di- 
agnosis of histoplasmosis, it was thought best to 
institute therapy with amphotericin B. Intravenous 
infusions of 17.5 mg. of the drug in 1,000 ml. of 5 
per cent dextrose in distilled water were started on 
three successive days. Each time, after about 200 ml 
(35 mg.) had been given, the patient experienced 
chills, fever, and malaise. It was then decided that 
the treatment was worse than the illness, and no 


two occasions 
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hilar nodes and small densiti« 
cle iring 


Fia. 1 
showing large 


size of nodes and almost com lete 
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or Skin Tests 


Date 
days after 


exposure 


10 
23 days 
11-27-59 
58 days 
3-11-60 
163 days 


59 


ologi Testing 


Date 


days after Blastomy: 


lasmin 


exposure 


10-24-59 
24 days 
11-5-59 
36 days 
100 days 
3-11-60 
163 days 


= site of antigen injection 


0 no reaction at 
after 48-72 hours 

= 5-mm. induration at site of antigen injec 
tion after 48-72 hours 

= 15-mm. induration at 


injection after 48 72 hours 
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4-4-4 site of antigen 
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interval since entering the cave. A (left) 


B (right) showing decrease 


und 
n both lungs 


of lungs 


infusions were given. Fever did not recur and, 
1 seventy-two hour fever-free period, the pa- 
was discharged from the hospital. He has re- 
to this date, March 11, 1960 (figure 


more 
ilter 
tient 
mained well 


1B) 


first became ill, his 


brief 


At the time the 


companion developed 


patient 


i illness, the exact 


nature of which is not known. Limestone from the 


cave was subjected to cultural studies, but no 


fungi were grown. Unfortunately, no bat guano 


was ay ul ible 


COMMENT 


Histoplasmosis is an infection caused by the 


fungus Histoplasma capsulatum. The soil is the 


natural reservoir of this saprophyte, and man ac- 
quires the infection as a result of inhaling air- 
borne spores It is also quite clear that the soil 
becomes contaminated by the spore-laden drop- 
An analysis of 41 


known epidemies of histoplasmosis by Lehan and 


pings of birds and bats (1) 
Furcolow (2) reveals that 38 occurred in areas 
definitely associated at one time or another with 
bird excreta. Twelve were associated with direct 
handling of chicken excreta, 7 with pigeon ex- 
ereta, and 4 with bat excreta. Other epidemics 
resulted from visits to farms or playing in cellars, 
barns, and caves, all of which were considered to 
be contaminated with bird or bat excreta. An out- 
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break in Peru followed exposure to soil droppings 
of the cave-dwelling oil bird (Steatornis caripen- 
sis). In 24 of the reported epidemics Histoplasma 
capsulatum was isolated from the pertinent soil. 

Despite the thousands of tourists and speliolo- 
gists attracted to caves throughout the United 
States, only one of the four cave epidemics in 
Lehan and Furcolow’s report occurred in this 
country. This was in a group of adults and chil- 
dren who, in early 1948, entered a limestome cave 
(“chalk mine’’) in southwest Arkansas during a 
treasure hunt (3). Within two weeks, twenty-one 
of the twenty-five became ill with generalized 
and pulmonary symptoms. Retrospective studies 
indicated that the infection was compatible with 
histoplasmosis. In discussing cave-acquired dis- 
ease, the writers refer to a personal communica- 
tion from Amberson noting a “peculiar pulmo- 
nary disease” in a patient following entry into a 
cave in Mexico. The other three reports are from 
other continents. Murray (4) reports three epi- 
demics involving sixteen limestone cave-explorers 
in South Africa, who acquired histoplasmosis in 
the course of their subterranean travels. He stud- 
ied fifty-three members of the Transvaal Spelio- 
logical Association and found a positive skin test 
for uistoplasmosis and/or history of pneumonitis 
following early exploration in all but three per- 
sons. Two other epidemics were in South Amer- 
ica, one in a cave in Peru inhabited by the oil 
bird, the other in a bat-filled cave in Venezuela 
It is interesting that, in all cases in which bat 
guano was found to be the reservoir of the fungus, 
the soil formation was limestone. In some in- 
stances culture of guano or dust from the air of 
eaves has demonstrated spores of Histoplasma 
capsulatum. 

Dean’s report (5) bears a strong similarity to 
the present case report An engineer and his com- 
panion seeking fertilizer entered a limestone cave 
in Rhodesia. The engineer developed pulmonary 
histoplasmosis twelve days later and his associate 
had a similar but milder illness 

In the patient of the present report, the diag- 
nosis of pulmonary histoplasmosis is presump- 
tive. His past history revealed no pulmonary in- 
fection, and chest had 
normal. He spent time in a limestone cave where 
bat droppings had accumulated. Bat guano has 


roentgenograms been 


been proved in other instances to be a source of 


Histoplasma capsulatum. Ten persons had pre- 
viously entered the cave in this instance and had 
become ill, 4 fatally, with a pneumonic illness. 
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The incubation period, the character of the pa- 
tient’s symptoms, and his physieal findings were 
consistent with this disease. Finally, the chang- 
ing serologic titer, the positive skin test, and 
the appearance of the chest films are strong evi- 
dence for the diagnosis of histoplasmosis. 

The patient’s reaction to amphotericin B was 
not unusual. That the patient recovered with- 
out its continued use indicates that the disease 
has a naturally limited course and that aggressive 
therapy is not always necessary, is frequently 
harmful, and must be used judiciously 


SUMMARY 
A report of a patient with acute pulmonary 
histoplasmosis acquired in a limestone cave is 
presented. The association of this disease with bat 
excreta, often found in caves, is noted. An ex- 
tended course of antimicrobial therapy was not 
needed inasmuch as the illness appeared to be 
self-limited 
SUMARIO 
Histoplasmosis: Riesgo del Espeledélogo 
Se presenta el caso de un enfermo de histoplas- 
mosis pulmonar aguda adquirida en una caverna 
de piedra caliza. Sefidlase la asociacién de esta 
enfermedad con los excrementos de murciélagos, 
encontrados a menudo en las cavernas. No se 
necesité terapéutica antimicrobiana, visto que la 


enfermedad parecia ser autolimitada 


RESUME 


Histoplamose: un risque de ‘‘splenker”’ 


L’auteur présente un rapport sur le cas d’un 
malade atteint d’histoplasmose pulmonaire aigué 
contractée dans une carriére de pierre 4 chaux. On 
a noté l'association de la maladie avec les excré- 
ments de chauvesouris souvent rencontrées dans 
les carriéres. Une poursuite prolongée de traite- 
ment antimicrobien ne fut pas nécessaire, vu que 
la maladie sembla se terminer d’elle-méme 
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Editorial 


is this issue of the Review was going to press a letter was received from Dr. Leroy Burney, the Surgeon 
General of the U.S. Public Health Service, announcing a program to encourage annual influenza immuniza 
tion of high-risk groups. Dr. Burney expressed the hope that the Review (and presumably other scientific jour 
nals) would carry the announcement of the program and make some editorial comment upon it. By coincidence 
the entire proceedings of the 1960 International Conference on Asian Influenza mentioned in the Surgeon 
General's letter had juat been set in type asas ipple ment to this issue of the Review. When the Confe rence 
was held early last year, however, it was obviously not yet possible to know that the excess mortality dur 
ng the first three months of 1960 would turn out to be even higher than during either of the three-month 
periods (end of 1957 and the beginning of 1958) commonly designated as the two ‘“‘waves’’ of influenza. The 
probabilities are great that a substantial proportion of this excess mortality in early 1960 represented 
deaths precipitated by influenza in persons suffering from chronic bronchopulmonary diseases. In view of 
this continuing importance of influenza, especially among the patient groups served by so many of the 
eaders of this jour nal, the Review is please d to have this chance to cooperate in the Public Health Service 
program iccordingly, Dr. Edwin Kilbourne the Editon of the Abstracts Section and a well-known 
investigator in the field of influenza, has been asked to prepare an editorial which appears below along with 


the Surgeon General's letter and a statement reproduced from Public Health Reports. The Editor 


Walsh MeDermott, M.D., Editor 
American Review of Respiratory Diseases 
1790 Broadway 


New York 19, New York 


Dear Dr. Me Dermott 
An analysis of the excess mortality that occurred during the epidemic of influenza in 1957-58 and 
“gain in 1960 has served as a forceful reminder that influenza is still a major contributing cause of death 
Such an analysis furthermore reveals that individuals in certain population groups carry the highest 
risk of influenza-associated death. If, as vaccine trials have indicated, the influenza vaccine may be 
assumed to be 70% effective in preventing the disease, then it may be estimated that approximately 
60,000 of the 86,000 excess deaths during influenza epidemics of the past three vears might have been 
prevented by adequate immunization 
I have assigned to the Communicable Disease Center major responsibility for the PHS program to 
encourage routine annual influenza immunization of high-risk groups. This program is to begin this 
year, and as a widely respected journal within the medical profession, I will weleome your assistance 
in urging its adoption 
The enclosed Influenza Fact Sheet summarizes past observations on excess mortality, and defines the 
groups at highest risk as persons over 65 years of age, the chronically ill, and pregnant women. A reprint 
of an editorial statement, ‘o appear in Public Health Reports, October 1960, is also enclosed. An illus 
trated brochure, Asian Influenza, 1967-60, originally prepared for the International Conference on 
Asian Influenza, held in February 1960 at the National Institutes of Health, is available for distribution 
to professional organizations and interested individuals. As you will note, the objective of the program 
is to inform physicians of the true nature of the problem and to encourage routine influenza immuniza 
tion in the high-risk groups. It should be emphasized that this is neither a campaign directed at the 
public, nor an appeal for mass immunization. Rather, through established channels of communication to 
physicians and health workers, it is hoped to make influenza vaccination for the aged and chronically 
ill as routine a medical practice as is the immunization of infants against diphtheria or pertussis 
I sincerely hope you will join us in this effort, and would greatly appreciate your editorial comment 
on excess mortality due to influenza and the need for routine immunization of high-risk groups. Permis 
sion is, of course, granted to quote at any length from the Influenza Fact Sheet and my editorial state 
ments. A statement as to the availability of the brochure, Asian Influenza, 1957-60, from the Communi 
cable Disease Center, Atlanta 22, Georgia, would similarly be appreciated 
I look forward to your assistance in this program and will weleome your comments 
Sincerely yours, 
L. E. Burney 
Surgeon General 
Department of Health, Education, and Welfare 
Publie Health Service 
Enclosures Washington 25, D. C 
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EDITORIAL 


Influenza—The Cryptic Killer 


Influenza is not the common cold. Whenever this 
disease reappears in epidemic or pandemic form, we 
are reminded once again of its paradox of concom- 
itant severity and brevity. Accustomed between 
epidemics to call all virus-like “runny noses” and 
sore throats “influenza,” we are recurrently awed 
when the real and specific entity returns. So we say 
each time that influenza has changed and become 
more virulent. Indeed, influenza is more virulent 
than the adenoviruses, the newly discovered para- 
influenza viruses, and the poorly defined or unde- 
fined viruses which cold and 
whose perennial manifestations are called “influ- 
enza.” Whether or not true influenza viruses vary 
in intrinsic virulence from epidemic to epidemic is 


cause the common 


another question. 

Real understanding of the nature of disease be- 
gins only when its etiology is defined. In the case of 
influenza this was not accomplished until 1933 with 
the isolation of influenza A virus in ferrets by Smith, 
Andrewes, and Laidlaw. The subsequent rapid de- 
velopment of techniques for propagating the virus 
in chick embryos and for measuring its concentra- 
tion in vitro by the hemagglutination reaction led 
to rapid definition and understanding of influenza 
as it appeared in the thirties and forties in sporadic 
epidemic form. These advances also led to the de- 
velopment of a successful inactivated virus vaccine 
more than twenty years ago 

During this pioneering period of influenza virus 
research, questions were answered which have long 
since been forgotten. The specific viral etiology of 
influenza was established; the disease as a specific 
viral entity was clearly distinguished from other 
causes of “grippe” or milder infections of the re- 
spiratory tract. Initial failures to categorize certain 
epidemics as related to the new virus were soon ex- 
plained by the discovery that two other immuno- 
logically different types of influenza virus existed, 
namely, influenza B and influenza C. These latter 
types appear to cause infections mainly in child- 
hood and have not yet been shown to be of major 
epidemiologic importance. Any discussions of in- 
fluenza, unless otherwise qualifie d, alwa ys refer to 
the disease caused by strains of influenza A virus 

Illusions that the conquest of influenza was close 
ut hand were rudely shattered in 1947 when it was 
recognized simultaneously that large-scale trials of 
influenza A vaccine in the military were failing and 
that an influenza A strain (Al) of greatly altered 
antigenicity had appeared. It is highly probable 
that this failure of vaccine in 1947 (a failure not 
of immunogenicity but of specificity) has continued 
to influence the thinking of many physicians con- 
cerning influenza immunization. However, in the 
years between 1947 and 1957, it was again clearly 


demonstrated that inactivated virus vaccine was 
highly effective if made from the currently preva- 
lent (Al) strain. Yet the physician could now ask 
“Is this a vaccine for which there is no disease?” 
True, the incidence of influenza in the military was 
sporadically high, but true epidemics in the civilian 
population were scattered and were not obviously 
associated with mortality. Furthermore, if the virus 
were so changeable, what assurance could one have 
that today’s vaccine was protection against tomor- 
row’s virus? 

During this period it was demonstrated occa- 
sionally but beyond doubt that the influenza A 
viruses of modern times might kill the elderly or 
the chronically ill. Yet so diluted was this experi- 
ence that the fatal potential of influenza was not 
generally appreciated. Some serious students of the 
disease claimed that the virus responsible for the 
1918 pandemic differed completely in its primary 
virulence and perhaps was not even influenza virus 
as we now know it 

Thus at the outset of the 
remained to be established whether or not a pan- 
demic influenza virus differed in its biologic attri- 
butes from an epidemic or interpandemic influ- 
Was pandemicity 


1957 pandemic it 


enza A strain. Most important 
equated with increased virulence in the sense of 
more severe disease in the individual patient? For 
increased prevalence or incidence is not in itself 
Whenever careful studies 
1918, it 


a bac- 


a measure of virulence 


were made of fatal cases of influenza in 
had been found in almost every case that 
terial pathogen could be isolated from the lung 
In view of this experience, could it be predicted 
that modern antimicrobial therapy would lessen 
the severity of the ensuing pandemic? 

The pandemic of 1957-1958 has come and gone 
It has left in its wake a population of which almost 
every member has now had experience with the 
new influenza A strain. (Despite its exotic geo- 
graphic sobriquet “Asian flu” is only that, ie., in- 
fluenza A2). It has also left in its wake, as stated 
in the Surgeon General’s letter above, an 
mortality for the United States of almost 60,000 
for the winter of 1957-1958. This mortality in the 


involved all age groups of the popula- 


excess 


“first wave” 
lation; yet in the second wave of early 1958 mainly 
affected the elderly, as was also the case in early 
1960. Excess mortality in older age groups had been 
characteristic of influenza-induced mortality in the 
pre-pandemic period of 1933 to 1957 and was usually 
reflected as increased deaths from pneumonia 
New knowledge and understanding of influenza 
has been derived from intensive studies of the pan- 
demic of 1957-1958 (see Supplement to this issue) 
Although the “Asian” (A2) virus of the pandemic 


il 
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induced the usual acute but benign disease in most 


members of the population, it was clearly shown 


and without associated 
fatal 


disease 


itself 
produce 


that it could, by 
bacterial pneumonia in 
with Although this 
would suggest that the pandemic virus of 1957 
than the in- 


invade rs, 
those cardiovascular 


1958 was intrinsically more virulent 


fluenza A strains of the thirties and forties, it is 
that the 


pandemic has resulted in the clear 


more probable wider prevalence of in- 
fection in the 
revelation of an unusual effect of influenza which 
und which 


is host-conditioned assumes prominence 


only because of the increased numbers of peopk 


subject to infection 


On the other hand, was the 1957 virus /ess virulent 
than that of 1918? The fact is that there is no firm 
evidence that the dis- 


ease of 1918-1920 differed in severity from present- 


bacterially uncomplicated 


This point has been considered in 
E. D., 
1960, p 58) 


Its virus has not 


day influenza 
detail 


Foundation St idy Group No 


some elsewhere 
Now the pandemic has passed 
Why 
has passed from us, but 
York City 


influenza A virus 


seemed unduly virulent vaccinate now 


The epidemic 


the virus has not. In New in the early 


months of every year since 1957, 


of the Asian type has been isolated in the labora- 
the writer from patients with pneumonia 
ulmitted to the New York Hospital-Cornell Medi- 
In 1959 and 1960 thes 
achieved in the of clinical wmnfluenza in the 
community. Indeed, in 1960 it was the official posi- 
tion of the Department of Health of New York 
City that influenza as an epidemic disease was not 
present in New York City. Despite the truth of this 


studies conducted by the 


torv of 
cal Center isolations were 


abeence 


statement, serologi same 
Department of Health demonstrated rises in anti 
body titer in blood sample s from the general popu- 
lation in association with increased mortality in 
older people 
In another part of the United States, serologi« 
studies of Navajo schooi children from whom serum 
was AV tilable prior to the pandemic have disclosed 
100 per cent of this group 


A2 (Asian) virus, but 


not only that virtually 


have now been infected with 


EDITORIAL 


that infections (often subclinical) have occurred 
every 1957. A 
children has experienced more than one infection. 

Thus, there is both virologic and serologic evi- 


dence in this post-pandemic period that continuing 


year since significant number of 


infection with the same antigenic type of influenza 
virus is still occurring in the absence of manifest 
epidemic disease in the community at large. There- 
fore, it appears, at present, that the interepidemic 
eservotr of influenza virus is man 

It has long been known that infection with in- 
fluenza virus may occur in the absence of clinical 
symptoms and that this is particularly likely to 
be true in the presence of pre-existing specific im- 
munity in the individual. In the present endemic 
period influenza is still among us, but in increas- 
ingly cryptic form, as the specific immunity of the 
general population rises. It is obvious that wide- 
scale immunization has little to offer because most 
of the population seem to be dealing capably with 
the continued presence of virus through their own 
naturally acquired mechanisms of resistance. How- 
continued excess mortality is predictable 
elderly and the chronically ill 
Surgeon General—for it is 


ever, @ 
as indicated 
that 
infection of those members of the population who 


in the 
by the evident 
are intrinsically unable to deal with the disease will 


continue to have fatal issue 


Although it cannot be predicted with certainty 
how long it will be before another antigenic change 
make the 
less, it is a reasonable guess that it will be at least 


occurs which will present vaccine use- 


1 decade. It is even possible that the three in- 
fluenza A antigens of the current polyvalent vac- 
cine may provide immunization of sufficient breadth 
to protect against any but major and unprecedented 
changes in influenza virus of the future. With these 
facts in mind and with an effective vaccine at hand, 
failure of the physician to immunize the old and 
certain of the chronically ill would seem to be close 


to malpractice 


Epwin D. 
New York, New York 


EDITORIAL 


STATEMENT 
By Leroy E. Burney, Surgeon General, 
Public Health Service 


Influenza Immunization 


Two outbreaks of influenza swept the United States in the fall of 1957 and the winter of 1958, resulting 
in 60,006 more deaths than would be expected under normal conditions. There were, in addition, more 
than 26,000 excess deaths during the first 3 months of 1960 which also were considered to be the result of 
influenza 

These departures from the usually predictable norms prompted the Surgeon General’s Advisory Com 
mittee on Influenza Research to analyze the cause and to seek measures to prevent such an occurrence 
in the future 

The committee found that a new antigenic variant, the Asian strain, because of its widespread intro 
duction and the general lack of resistance to it, was the direct cause of the excess number of deaths. not 
only in the total population but most markedly among the chronically ill, the aged, and pregnant women 
As a result of these findings, the Public Health Service is urging a continuing program to protect these 
high-risk groups in order to prevent a recurrence of this excess mortality 

The high-risk groups who contribute most to the excess deaths and who the Public Health Service 
believes should be routinely immunized each year are 

1. Persons of all ages who suffer from chronic debilitating disease, in particular: (a) rheumatic heart 
disease, especially mitral stenosis; (6) other cardiovascular diseases, such as arteriosclerotic heart dis 
ease or hypertension—especially patients with evidence of frank or incipient insufficiency; (c) chronic 
bronchopulmonary disease, for example, chronic asthma, chronic bronchitis, bronchiectasis, pulmonary 
fibrosis, pulmonary emphysema, or pulmonary tuberculosis; (d) diabetes mellitus; (e) Addison’s dis 
ease 

2. Pregnant women 

3. All persons 65 years or older 

The adult dosage recommended by the advisory committee for initial immunization is 1.0 cc. (500 
ceca units) of polyvalent vaccine, administered subcutaneously on two occasions separated by two or 
more months. Preferably, the first dose would be given no later than September 1 and the second no 
later than November 1. Persons previously immunized with polyvalent vaccine should be reinoculated 
with a single booster dose of 1.0 cc. subcutaneously each fall, prior to November 1. The only contraindi 
cation to vaccination would be a history of food allergy to eggs or chicken or a prior history of allergic 
reaction to an egg-produced vaccine, such as the commercial influenza product 

The time to start such a program is before the onset of the influenza season this fall. In the past, 
influenza vaccination has been sparse and sporadic, and primarily in response to an epidemic or the 
threat of an epidemic. The unpredictability of recurrence of influenza and its continued endemic occur 
rence are well known. Therefore, the Public Health Service strongly recommends that immunization of 
these high-risk groups be started now and continued annually, regardless of the predicted incidence of 
influenza for specific years 

The members of the Surgeon General’s Advisory Committee on Influenza Research are: Colin M 
MacLeod, M.D., chairman, University of Pennsylvania, Fred M. Davenport, M.D., University of Michi 
gan, Morris Schaeffer, M.D., bureau of laboratories of the City of New York Health Department, George 
Burch, M.D., Tulane University, Dorland J. Davis, M.D., National Institute of Allergy and Infectious 
Diseases, Public Health Service, Thomas F. Sellers, M.D., Georgia State Department of Health, and 
Glenn 8S. Usher, M.D., Communicable Disease Center, Public Health Service 


(Reproduced from Public Health Reports, Public Health Service, U.S. Department of Health, Education, 
and Welfare, Vol. 75, No. 10, p. 944, October, 1960) 


Notes 


ONE-HALF GRAM OF STREPTOMYCIN DAILY WITH ISONIAZID 
AND PAS USED AS A RE-TREATMENT REGIMEN IN 
PULMONARY TUBERCULOSIS’ 


Favorable information was presented at the elev- 
enth Veterans Administration—Armed Forces con- 


ference on the chemotherapy of tuberculosis in 
1952,’ concerning the use of 0.5 gm. of streptomycin 
daily with PAS, both as to therapeutic effect and 
lack of toxicity when compared with other regimens 
PAS 
this dosage of 


Accordingly, it was 
should 


using streptomycin and 
that 


be explored in patients receiving triple-drug ther- 


thought streptomycin 


The results of this exploration indicated that 
The 


quite satisiactory im pa- 


apy 
streptomycin was well tolerated in this dosage 
results of treatment were 
tients whose tubercle bacilli were susceptible to all 
three drugs. When resistance to one drug was pres- 
relatively unsatisfactory and, 


ent. the results were 


if susceptibility had been lost to two or all drugs, 


the results were quite unsatisfactory 

Beginning in April, 1958, the general use of a 
regimen consisting of streptomycin, 05 gm. daily; 
daily; and PAS, 12 gm. daily, 
was begun in patients with pulmonary tuberculosis 
in need of additional treatment or, 
often has been called, re-treatment. These patients 
already had 
therapy and, perhaps, several subsequent ones em- 


wonmazid, 300 me 


who were 18 it 


received an initial course of chemo- 
ploving various drugs, but always including isonia- 
zid and PAS. The indications usually 
the patient's failure to do well on a two-drug regi- 
men, or lack of information concerning the drug sus- 
ceptibility of tubercle bacilli in patients readmitted 
to the hospital. The regimen was begun in 212 cases, 
and 151 p completed at least three months 
of treatment; 97 completed six months; 64, nine 
and 26, twelve 


onsisted ol 


ithents 
months; months or more 

The background factors regarding age, race, and 
extent of presented in table 1. There 
seemed to be no real difference between the patients 
treated for at least t 
were lost prematurely 


amease are 


months and those who 
It may be noted that an 
number of the 


fifty vears of 


iree 

than 
when 


preciable patients were more 


age, a factor of importance 
judging toxicity to streptomycin 

The reasons for discontinuing treatment in less 
than shown in table 2 pa- 
tient developed vertigo and ataxia due to strepto- 
and 3 others had neurologic manifestations 
of headache 


three months are One 
mvcmn 


in the form , hervousness, and a feeling 


Prese nted before the 
of Section 2A. 


Medical Session, as part 
unnual meeting of the Ameri- 
can Trudeau (now Thoracic) Society, Los 
California, May 16, 1960 

Trans 11th Conf on Chemother Tuber 
Army, & Navy, 1952, p. 13 


at the 


Ange les, 
, VA 


HS 


of numbness in the extremities. Allergic manifesta- 
tions to streptomycin and PAS occurred in a few 
instances. There was the usual large number of pa- 
tients lost by premature discharge. The fact that 4 
patients died in less than three months was indica- 
tive of the severity of the disease in many of those 
receiving therapy 

The reasons for stopping treatment in those pa- 
tients who received the regimen for more than three 
months are shown in table 3. It will be noted that 
only 2 of the 151 patients developed sufficient 
vertigo or ataxia to make it necessary to stop treat- 
ment. The reasons for discontinuing treatment in 
the remainder were those usually encountered 


The incidence of disappearance of cavities in 
chest roentgenograms and the disappearance of tu- 
bercle bacilli from the sputum among the patients 
who received more than three months of treatment 
ure shown in table 4. The spontaneous disappear- 
ance of only 27 cavities (18 per cent) and the fact 
that, in only 39 of 73 patients with infectious spu- 
tum at the start of treatment the sputum became 
free of tubercle bacilli by the sixth month (53 per 
cent), was evidence of a relatively unsatisfactory 
regimen. It may be seen that a few patients, ie., 15, 
lost cavities with the aid of pulmonary resection or 
thoracoplasty 

The patients were then divided into groups ac- 
cording to whether their sputum contained tubercle 
bacilli immediately prior to treatment, and accord- 
ing to the susceptibility of their tubercle bacilli to 
the three drugs involved. Among the patients with 
there were eight groups 
possible. The results of treatment in terms of dis- 


infectious sputum such 
uppearance of cavity and attainment of noninfec- 
tious sputum at time periods of three, six, nine, 
and twelve months are shown in table 5. In the 
group whose sputum was negative for tubercle 
bacilli immediately before treatment, no more than 
2 patients had positive findings subsequently at 
any one time period. Ten of the 27 cavities which 
disappeared spontaneously were in this group. Of 
those with infectious sputum, Group I, with tu- 
bercle bacilli susce ptible to all three drugs, a grati- 
fying proportion of reversal of infectiousness oc- 
curred at all times after the third month. Moreover, 
12 of the 27 cavities which disappeared were in this 
group. Group II, with tubercle bacilli susceptible 
to isoniazid and PAS, but resistant to streptomycin; 
Group 111, with tubercle bacilli susceptible to ison- 


iazid but resistant to streptomycin and PAS; and 
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TABLE 1 
BACKGROUND Facrors 


Treated Less 
than 3 Months 


Treated More 
than 3 Months 


Total 


Race 
White 
Negro 


Total 


National Tuberculosis 
Association 
sification 

Far advanced 
Moderately advanced 
Minimal 


clas 


Total 


TABLE 2 
REASONS FOR TREATMENT OF LESS 
THAN THrReeE MontTus 


Vertigo and ataxia from streptomycin 
Other neurologic effects from strepto 
mycin 

Allergy to streptomycin 
Gastrointestinal effects from PAS 
Unfavorable progress 
Addition of steroid therapy 
Discharged: 

Transfer 

Medically unsanctioned 

Medically sanctioned 

Death from tuberculosis 


Total 


Group VII, with strains susceptible to streptomycin 
and isoniazid but resistant to PAS, were too small 
for evaluation. The result in Group V, with tubercle 
bacilli susceptible to streptomycin and PAS but 
resistant to isoniazid, was second in order of de- 
sirability to that in Group I. In Groups VI and 
VIII, in which susceptibility was present to only 
one drug—streptomycin or PAS, 
there was still less evidence of therapeutic effect, 


respectively— 


while, in Group IV, in which resistance was present 
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to all three drugs, no favorable effect from the 


drugs could be detected. 

Changes in drug susceptibility according to dif- 
ferent initial patterns are recorded in table 6. The 
analysis presented in this table attempts to answer 
the question as to what happened subsequently in 
patients whose organisms were susceptible to three, 


or two, or one, or no drugs at the beginning of treat- 
ment. Only patients with cultures positive for tu- 
bercle bacilli who were available at different time 
periods are shown. When the tubercle bacilli were 
susceptible to three drugs at the beginning of treat- 
ment, resistance rarely appeared later on and, in 


TABLE 3 
REASONS FOR DISCONTINUATION OF THERAPY IN 
Tuose Patients Recetvinc TREATMENT More 
THAN Turee Montus 


Months of Treatment 


Vertigo and ataxia from 
streptomycin 
Allergy to streptomycin 
Gastrointestinal effects 
from PAS 
Allergy to PAS 
Unfavorable response 
Resistant to all 3 drugs 
Refused treatment 
Discharged 
Transfer 
Medically unsanctioned | 30 
Medically sanctioned 2 
Death from tuberculosis 1 


Total of all 
stopped: 130 


cases 


TABLE 4 
DISAPPEARANCE OF CAVITIES 
TusBercie 


AND 


Months 


ment 


Pretreat 


No cavity 15 
Cavity present 136 
Cavity disappeared 
Pulmonary resection 
Thoracoplasty 


Infectious sputum 113 
Noninfectious sputum 


Noninfectioussputum 38 
Infectious sputum 


Total 151 


Age 
20-30 12 3 
31-40 53 29 
41-50 38 16 
51-60 17 5 
61-70 26 8 
71-80 4 0 
81-90 l 0 
151 61 
46 14 
151 61 6 9 2 | 15 
2 
l l 
128 15 
23 15 
0 
4 l 2 l 
151 61 1 
l 
l 
16 10 l l 
5 10) 10 
2 l l 
l 
l 
33 
| 
6 9 12 2 
122 | 68 | 35 | 11 
9 9 8 1 | 27 
4 2 2 4/12 
l 2 0 0 3 
68 | 34 | 23 6 
45 | 39 | 26 15 
36 | 22 | 14 } 
2 2 l l 
15) | 97 | 64 26 
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TABLE 5 


DISAPPEARANCE OF CAVITIES AND TUBERCLE 


Pre 
treat 
ment 


Noninfectious sputum 38 

Infectious sputum 

Cavity present 

Cavity disappeared 

No cavity 

Pulmonary resection 

Group I* 
Infectious sputum 
Noninfectious sputum 
Cavity present 
Cavity disappeared 
No cavity 
Pulmonary resection 
Thoracoplasty 

Group II 
Infectious sputum 
Noninfectious sputum 
Cavity present 
Cavity disappeared 

Group III 
None 

Group IV 
Infectious sputum 
Noninfectious sputum 
Cavity present 
Cavity disappeared 
Pulmonary resection 
Thoracoplasty 


*Group I 
Group Ll 
Group Ill 
Group IV 
Group V 
(sroup Vi 
Group VII 
Group VIII 


Resistant to all three drugs 


all of the cultures became noninfec- 


tious, and remained so. The 


fact, almost 
strains of tubercle 
bacilli originally susceptible to only two drugs per- 
sisted longer, and resistant strains emerged more 
both of the 


the organisms had been originally susceptible. As 


frequently to one or drugs to which 


might have been expected, the situation was even 


less favorable in those with strains originally sus- 


ceptible to only one drug, while those with strains 


initially resistant to all three drugs generally re- 


mained infectious with no change in the resistance 


pattern 
foregoing that the 


It was concluded from the 


0.5-am. daily dose of streptomycin was nontoxic, 
and that its use with isoniazid and PAS in patients 


whose tubercle bacilli were susceptible to all thre« 


BACILLI BY 


Susceptible to streptomycin and PAS; 


Resistant to streptomycin and isoniazid; 


IntT1AL Patrern or Resistance 


Pr Months 
treat 
ment 


Group \ 
Infectious sputum 
Noninfectious spu 
tum 
Cavity present 
Cavity disappeared 
No cavity 
Pulmonary resection 
Group VI 
Infectious sputum 
Noninfectious spu 
tum 
Cavity present 
Cavity disappeared 
Pulmonary resection 
Group VII 
Infectious sputum 
Noninfectious spu 
tum 
Cavity present 
Cavity disappeared 
Group VIII 
Infectious sputum 
Noninfectious spu 
tum 
Cavity present 
Cavity disappeared 
No cavity 


Susceptible to streptomycin, isoniazid, and PAS 
Streptomycin resistant; susceptible to isoniazid and PAS 
Resistant to streptomycin and PAS; isoniazid susceptible 


isoniazid resistant 


Streptomycin susceptible; resistant to isoniazid and PAS 
Resistant to PAS; susceptible to streptomycin and isoniazid 


susceptible to PAS 


drugs brought about a quite satisfactory clinical re- 
sult. This was particularly the case when it is con- 
sidered that the patients concerned were not receiv- 
ing their original course of chemotherapy. However, 
the use of this triple-drug regimen proved to be 
much less effective when susceptibility to only two 
drugs was present, and the regimen was essentially 
ineffective when there was susceptibility to one or 
to no drugs. The use of this triple-drug regimen 
in patients when drug-susceptibility studies were 
not available at the outset occasionally wasted val- 
uable time and favored the emergence of tubercle 
bacilli resistant to the one or two drugs to which 
they had 
lieved that routine use of this regimen in such pa- 


been originally susceptible. It is be- 


tients should be discouraged and that it is a better 
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Months 
36; 22, 14 4 
2 2 23 
23; 144 8 2 ll 7 
10 
7 21 20 11 5 l 
2 | 3 l 
2 2 I l 
12; 2) 1 l 
29 26 16 6 
35; 17; 6) 2 10 9 5 4 
6 12 2 l 2 
5| 2 l 
4 10 9 6 2 
l l 
l l l - 
l ] 
27 18 11 3 S 5 3 2 l 
l 2 3 2 
26 16 11 4 
7 6 3 l 
l l l 
l l l 


NOTES 


TABLE 6 
CHANGES IN SuscepTiBILITY 
Months 


Pretreat 
ment 


41 


28 28} 17); 11 


3-3-S-3 indicates susceptibility to all three 
drugs before treatment with development of re- 
sistance to none; or to one drug (S-3-S-2); or to 


two drugs (S-3-S-1), et cetera 


practice to institute treatment with two drugs which 
the patient has not yet experienced, if this is pos- 
sible, while awaiting the results of drug-susceptibil- 
ity determinations. As a corollary, the foregoing 
study lent support to the belief that drug-suscep- 
tibility studies are useful in the management of 
tuberculous patients, that the information 
gained from them should not be disregarded. 

In summary: The use of a regimen consisting of 
0.5 gm. of streptomycin, 12 gm. of PAS, and 300 
mg. of isoniazid daily in the re-treatment of 212 
tuberculous patients showed it to be relatively free 
of toxicity attributable to streptomycin. Thera- 
peutically, the regimen was quite effective when the 
strain of tubercle bacilli was susceptible to all three 
drugs, but it was progressively more unsatisfactory 
when resistance to one or more of the drugs was 


and 


demonstrable 


8. Sco wartz 

R. E. Moyer 
Veterans Administration Hospital 
Oteen, North Carolina 

July 20, 1960 
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; 6 ) 12 
$-3-S-3* 9 
$-3-S-2 . 
$-3-S-1 | 
$i 1 
$-2-8-2 26 
$-2-S-1 2 
$-2-S-0 3 
S-1-S-1 18 l 
S-1-S0 6| 4 { 1 

S-0-S8S-0 3 


THE IN VITRO EFFECT OF 21-21-DIMETHOXY PROGESTERONE 
ON ACID-FAST MICROORGANISMS 


The inhibitory effect of steroid compounds on the 
growth of acid-fast bacteria has been pointed out 
workers.’* Mycobacterium 
tuberculosis H37Rv 
particularly 


by several 
607 and M 
water-soluble 
amino-3-keto4 pregnene 
3-keto-21-(1-piperidyl)4,17 pregnadiene monohy- 


smegmatis 
were inhibited by 
20-dimethy|- 


and 


steroids, 


monohydrochloride 


drobromide, at concentrations from 30 to 130y per 
ml.’ The bacteriostatic effect of deoxycorticosterone 
on V anae 


ml. and on 


it concentrations from 150 to 200y per 
VM. tube at practically the 
also indicated.” * A 
ilosis H37Rv was found 
100+y ml 


rculosis same 


levels has been similar action 


on the growth of M. tuber: 
with hydrocortisone and cortisone‘ at 


ilthough lesser amounts of the steroid partially 


hibited the 


Growth-inhibitory 


growth 
of a 


properties number ol 
orded in the 


C-3 


steroids on Nocardia have also been re 


literature. Some amino steroids’ and methyl! 


substituted steroids® exhibited remarkable inhibi 


concentration 


None of the 


estrogenic compounds tested showed signifi 


tory activity on N. asteroides at 


per ml 


ranging from 10 to 20y ; 


hibition of growth; however, diethylstilbestro 


the most active compound, and ethynil estr 


showed inhibitory action only at very high lev 


In 1 previous report, the present writers have in 

dicated that 21-2l1-dimethoxy progesterone (DMP 

ind other exerted 


m irk ible 


of filamentous 


progesterone analogues 


inhibitory effect in vitro on the growtl 


fungi and gram-positive bacteria, 


und nocardias being the most 


These 
include a gre 


the acid-fast bacteria 


susceptible organisms observations have 
iter numb 


bot 


been extended to 


strains of mycobacteria and nocardias 


und p ithogeni 


In order to ascertain the antimicrobial 
ties of DMP, a tube-dilution method was uti 
Proskauer and Beck 


medium, as descr 


Kuu, F J Invest Derm, 


Lester, G., anp Hecurer, O.: J B 
165 
* Kurosawa, 
1958, 32, 415 
* Hennes, A 
1959, 101, 145 
G., 
1953, 27, 331 
Fox, L. I al 
276 
C 
1959, p. 52 


Nippon Nogei Kagaku Kaist 

a xp Biol Med, 
anD Lame, J. H.: J Invest Derm, 

J Amer Pharm Ass (Sci 


, 1957, 


Amer Bac 


Youmans," was dispensed in amounts of 5 ml. into 
16- < 150-mm. tubes, and graded amounts of the 
steroid compound ranging from 1 to 100) per ml 
added under sterile The steroid 
was incorporated in the culture medium in ethanol 
solution, keeping the 
the inhibitory 


were conditions 
solvent concentration below 
Control cultures contained 
amount of ethanol. The inoculum 
following the procedure described by 
Youmans and associates,’ starting fifteen- 
day-old culture on Léwenstein medium, except with 
VW. tuberculosis in which a culture thirty to forty- 
five days old was utilized. The tubes were inocu- 
lated with 0.01 mg. per tube of inoculum; when 
testing tubercle 


levels 
the same was 
prepared 


with a 


bacilli, an inoculum corresponding 
to 0.1 mg. per tube was used instead Two to four 


cul- 
were 


replicates were used in each experiment. The 
incubated to 37°C., and readings 
recorded after seven to fifteen days. The same pro- 
edure inhibitory effect of 
DMP on Nocardia, using as a basis the previous 
bservations of Bojalil and Medina 


tures were 


was used to test the 


The results obtained in these experiments are 


presented in table 1 It mav be seen that photo hro- 


mogens, scotochromogens, nonphotoc hromogens, 
ind avian mycobacteria were the most susceptible 
Total inhibition of growth was attained at concen- 


DMP 10y Photo- 


ind scotochromogens are normally re- 


rations ol between 1 per ml 
chromoge ns 
common tuberculostatic agents. By 
showed the 


rculo- 


Howe ver, it 


to the 


fast-growing mycobacteria 


ontrast, 
tube 


highest de gree of resistance to DMP. V 


standing as an intermediate group 


s to be noted that individual differences in suscep- 
an be found in each group. Streptomycin-, 
viomycin-, or strains of M. tu- 


berculosis showed susceptibility to DMP between 


tibility 


isoniazid-resistant 


25 and 50+ per ml. In this connection it is interesting 
Hennes 


no differences in susceptibility to 


to note that und associates‘ also observed 
hydrocortisone 
when testing isoniazid-susceptible or isoniazid-re- 
strains of M. tube The effect of 


DMP on rapid-growing mvcobacteria was essen- 


sistant rculosis 


tially bacteriostatic: when the incubation was ex- 


tended for a long period of time (four weeks or 


* Youmans, G. P.: Proe Sox Exp Biol Med, 1944, 
, 22 
Youmans, G. P., et al.: The Bacteriostatic Ac- 
tivity of 3500 Organic Compounds for M ycobacte- 


ium Tuberculosis var. Hominis, Chemical Biologi- 


eal Coordination Center, Washington, D. C., 1953, 


10 
Bosaut, L. F., anp Meprna, B 
Microbiol, 1959, 2, 33 


Rev Latinoamer 


=a 
—_ 
oper 
lized 
d by 
1952, 21, 
ro 
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TABLE 1 
21-21-DimeTHoxy PROGESTERONE ON THE GROWTH OF MYCOBACTERIA AND NOCARDIA 


Minimal Minimal 
Inhibi 
Microorganisms Strain Number Origin* tory Con 

centra 

thon 


Strain 
roorganisms Number 


y perm 

Photochromogens Fast growing (cont'd) 

Mycobacterium spp Mycobacterium phlei NTB 50 
AH 
AH Avian 
AH Mycobacterium Kirch MC 
AH f avium berg 
AH 5 4110 MC 
AH 4109-2 MC 
AH 


Type strains 
Nonphotochromogens Mycobacterium H37Rv ATCC 
AH tuberculosis H37Rv UPHG 
AH Vio-R 
AH : H37Rv- UPHG 
AH DHS-R 
AH : INH-R UPHG 
AH 5 H37Ra ATCC 
AH RIRv NTB 
AH Campbell | NTB 


Mycobacterium spp 


Scotochromogens Mycobacterium bovis | BCG 
AH 

AH Nocardia 

“TI 5 N. brasiliensis 

PHG 

PH¢ 

PH¢ 


Mycobacterium spp 


\ 
\ 
( 


Fast growing 

V ycobacterium fortut "1 
tum PH¢ 5O asteroides 

3930 5O 

4030 50 

ATCC 

V ycobacterium W RI 100 UPHG 
smeg tis 607 ATCC 100 

362 ATCC 5O 


*VAH Veterans Administration Hospital, Salt Lake City, Utah 

CDC Communicable Disease Center, Chamblee, Georgia 

UPHG Unidad de Patologia, Hospital General, México, D.F., México 

Rt Rutgers University, New Brunswick, New Jersey 

ATCC = 2112 M Street, N.W., Washington 7, D. C 

NTB National Trudeau Bank, Saranac Lake, New York 

MC The Mayo Clinic, Rochester, Minnesota 

HPI Henry Phipps Institute, Philadelphia, Pennsylvania 

ISET Instituto de Salubridad y Enfermedades Tropicales, México, D.F., México 
IHM - Instituto de Higiene de Montevideo, Uruguay 


more), significant growth was observed at steroid Beck medium, marked inhibition of growth rate was 
levels that were initially inhibitory. In a series of observed (figure 1). It is to be noted that total re- 
further experiments with M. smegmatis 607 grow- covery of growth was not attained even in the 
ing under submerged conditions in Proskauer and presence of the lowest steroid concentration 
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5O 

25 

5O 

25 

100 

25 

25 

HPI 25 

ISET 10 

ISET 5 

ISET 10 

UPHG 10 

UPHG l 

UPHG l 

41 UPHG 10 

l 

10 

10 

5 

10 

10 


mg/FLASK) 


(ORY WEIGHT 


GROWTH 


CONTROL 


INCUBATION PERIOD 


6 
(DAYS) 


Fic. 1. The effect of 21-21-dimethoxy progesterone on the growth rate of Mycobacterium 
smegmatis 607 under submerged conditions. Proskauer and Beck medium was dispensed in 
amounts of 20 ml. into 125-ml. Erlenmeyer flasks; the inoculum was 1 mg. dry weight per 
flask; the steroid was added in ethanol solution along with the inoculum. The control cul- 
tures contained the same amount of ethanol. Rotary agitation (230 r.p.m.) at 28°C. was em- 


ployed 


above experimental conditions, M 
DMP 


unide ntified steroid compounds showing different 


Under the 


megmatis 607 was able to transform into 


mobilities on paper chromatograms. Some of these 


compounds were isolated and, when tested for anti- 


bacterial activity against M. smegmatis 607, showed 
about 50 per cent less inhibitory action. These re 
sults would suggest that the relative resistance of 
mycobacteria to DMP can be rela‘ ed to the ability 


DMP molecul 


less toxic compounds, in a manner similar to that 


of certain strains to convert into 


previously postulated with filamentous fungi 


However, no correlation was established between 


becterial growth recovery and the conversion rate 
of DMP,;; this indicates the possibility of a differ- 
ent mechanism of development of resistance 

Noca 
hibited by concentrations of DMP between 1 to 104 
per ml., but individual differences were found, as 
It should be noted that 
to ly 
of DMP per ml., when tested under the same ex- 
4.4’- 


active 


lia brasilensis and N. asteroides were in- 


in the case of mycobacteria 


\. brasihensis strains 40 and 4. susceptible 


perimental conditions, showed resistance to 


diaminodiphenylsulfone,” one of the most 


intimicrobial agents in the treatment of mycetoma 
14. susceptible to 10y 


Vocardia asteroides strain 


™ Lester, G., et al.: Arch Biochem Biophys, 1958, 
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TABLE 2 
or 21-21-DimetHoxy PROGESTERONE 
SINGLY OR IN COMBINATION W1TH ISONI 
azip, PAS, on DIHYDROSTREPTOMYCIN ON THE 
or Mycopactertum Smecmatis 607 


Minimal! Inhibitory Concentrati 
per M1.) after 
Combinations 


4 Days 


DMP 
Isoniazid 
PAS 

Dihydrostrepto 

mycin 
DMP 4 
DMP + PAS 
DMP t dihvdro 


streptomycin 


isoniazid 


of DMP per ml., was inhibited by 50y of that sul- 
fone per ml 

Some experiments were carried out to gain in- 
formation about the effect of DMP in combination 
with tuberculostatic substances, mainly PAS, isoni- 
azid, and dihydrostreptomycin, using M. smegmatis 
607 as a test organism. The results, condensed in 
table 2, indicate that no synergistic or additive ef- 
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NOTES 


fects were obtained with PAS or dihydrostreptomy- 
cin, but a definite synergic action was observed with 
isoniazid. In this particular case, the effect was also 
When using mixtures of DMP and 
isoniazid containing ly of each compound per ml., 


bacteriostatic 


partial inhibition was observed after two days of 


incubation. Mixtures containing 5y per ml. gave the 
same result after six days of incubation. Similarly, 
partial inhibition was obtained when testing mix- 
tures of 5y of DMP and PAS per ml. but, after six 
days of incubation, growth proceeded normally 

21-21-Dimethoxy 


(DMP) inhibited to a significant extent the growth 


In summary: proge sterone 


of 43 different strains of mycobacteria at concentra- 
tions from 1 to 100y per ml. Photochromogens, non- 
photochromogens, scotochromogens, and avian my- 
cobacteria were more susceptible to the steroid than 
were fast-growing and human strains. Viomycin-, 
strains of M. 


inhibited by the steroid at con- 


isoniazid-, or streptomycin-resistant 


tuberculosis were 
centrations from 25 to 50y per ml. Some degree of 
synergic action was observed with mixtures of DMP 
and isoniazid in M. smegmatis 607. Nocardia aster- 
oides and N. brasiliensis were also inhibited by 1 


to 10y of DMP per ml. Strains of N. asteroides re- 


sistant to 4,4-’-diaminodiphenylsulfone showed sus- 
ceptibility to ly of the steroid per ml. 


C. 
Research Laboratories, Syntex, 8. A. 
Mezico City, Mexico 
L. F. Bosauin 
Unidad de Patologia, Facultad de 
U.N. A. M., Hospital General 
Mexico 7, DF. 
July 26, 1960 
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erously provided many of the cultures employed in 
this study: Dr. A. G. Karlson and Dr. W. H. Feld- 
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E. H. Runyon, Veterans Administration Hospital, 
Salt Lake City, Utah; Dr. G. Kubica, Communi- 
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Gonzalez Ochoa, Instituto de Salubridad y Enfer- 
medades Tropicales, Mexico, D.F.; National Tru- 
deau Bank, Saranac Lake, New York; Rutgers 
University, New Brunswick, New Jersey; Instituto 
de Higiene de Montevideo, Uruguay ; Henry Phipps 
Institute, Philadelphia, Pennsylvania 


SEROLOGIC EFFECTS OF HISTOPLASMIN SKIN TESTING 


It has been reported that repeated skin testing 
with histoplasmin antigens in infected subjects may 
result in raising the antibody titers in the comple- 
ment-fixation test. This is the case using histoplas- 
min, ground yeast phase Histoplasma antigen, yeast 
phase Blastomyces antigen and, to a lesser extent, 
whole yeast phase Histoplasma antigen in the com- 


plement-fixation reaction Increased antibody, as 


shown by the collodion-agglutination technique, 


may also occur.® * The appearance of precipitins fol- 
lowing one to three positive histoplasmin skin tests 


to determine the 


was recently described present con- 


effects of 


complement-fixation reactions for 


report 


cerns a study a single 


skin test on the 


lungous diseases 


\ group of fifty subjects was studied. Blood spec- 
imens were drawn immediately 
with 0.1 ml. of 1:100 dilution of commercial histo- 
| lasmin, is we ll is at one, " and six 
weeks after the skin test. A second skin test was ap- 
plied three weeks after the first. When possible, i 
follow-up blood was obtaimed 
weeks after the 

Fifty per 


tests modified from previous descriptions, 


before skin testing 


two, three, five 


specimen twenty 


test 


initial 


cent end point complement-fixation 


* utiliz- 
antigen” and 


ing both mycelial phase histoplasmin 


whole veast Histoplasma antigen,” as well 


Blastomyces 


were carried out on each blood spe« 


phase 
inti- 
The 
tigens were supplied by the mycology section of 

Walter Reed Army Institute of Research. The 
oratory determinations reported below were car- 
Army Medical Research and 
itrition Laboratory at Fitzsimons General Hos- 
tal. Aliquot 


s coceidioidin™ and yeast phase 


imen 


d out by the U.S 


Ss Of each serum specimen 
SASLAW, S., AND CAMPBELL, 
ol Med, 1953, 82, 689 
Satvin, 8S. B., et J Lab Clin Med, 1954, 
Prior, J AnD Sastaw, S.: Amer Rev Tuber 
1952, 66, 588 
*Sastaw,S.: Public Health Monogr No. 39, 1956, 
123 
Herner, D. C.: Pe 
Davis & C 


1958, 22, 616 


G0391948 and 


diatrics, 
PARK! Lots 
SASLAW CAMPBELI 
Med, 1948, 33, 811 
Hi, G. B., ann C 
d, 1956, 48, 255 
Obtained commer 
Lot BO 91029 
Prepared by the Mycology Section, Walter 
Reed Army Institute of Rese irch, Lots 10 and 12C 
Supplied by Dr. C. }T f 
California, Lot 47-63 
Prepared by the Mv 
Reed Army Inst 


AND 


ially from Parke Davis & 


Smith, University of 


W alte r 


ology 


of Rese 
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tion of the study were sent to the Walter Reed 
Army Institute of Research where duplicate deter- 
minations were carried out. The correlation of re- 
sults reported by the two laboratories is indicated 
in table 1 

All of the subjects were hospitalized patients 
under treatment for tuberculosis. All had had skin 
tests with fungous antigens in the past, and many 
had also had serologic studies for fungous diseases 

In a second phase of the study, patients admitted 
to the Tuberculosis Section of Fitzsimons General 
Hospital had blood drawn for serologic testing just 
prior to, as well as two weeks following, the routine 
skin tests with tuberculin-purified protein deriva- 
histoplasmin, and coccidioidin. In 
follow-up blood specimens were obtained 


tive, some in- 
stances, 
it later intervals 

Of the 50 subjects first studied with histoplasmin, 
24 were negative reactors, and all complement-fixa- 
tion reactions were negative on the control speci- 
mens and throughout the course of the study. A 
serum specimen which was negative for histoplas- 
mosis at the initial screening dilution of 1:8 is re- 
porte d as ne gative Twe nty-six persons reac ted pos- 
itively to the histoplasmin, showing 5 mm. or more 
hours. Of 
this group, the control serologic reactions were nega- 
After 
test, change from a negative to a positive comple- 


of cutaneous induration at forty-eight 


tive in 23 cases 


a single histoplasmin skin 
ment-fixation titer to histoplasmin antigen, at levels 
of 1:8 or 1:16, occurred in 4 (173 per cent) of the 
subjects who were cutaneous reactors but had had 
negative serologic tests with Histoplasma antigen 
table 2). No 
ifter a second skin test with histoplasmin 


There 


ing of complement-fixing antibody to whole yeast 


additional serologic changes were 
found 
three weeks later was no demonstrable Trals- 
phase Histoplasma antigen, Blastomyces antigen, 
or coccidioidin 

The control blood specimens of the remaining 3 


skin-reacting subjects showed a titer to histoplas- 


min antigen, in each case at a level of 1:16 (sub- 


The 


there 


ects 5, 6, and 7 in table 2) only change 


occurred in subject 45, in whom was a one- 
lilution increase in titer the first week after the skin 
test, continuing at that level until the sixth week, 
when it returned to 1:16. Follow-up determinations 
1:8 titer. In addition, 


to the veast 


weeks showed 4 
had 
Histoplasma and 


it twenty 


thiect positive control titers 


phase Blastomyces antigens 
These 
tween 1:8 and 1 
initial skin test 


Sixty-three 


titers showed no real change, fluc tuating be- 


16 over the six weeks following the 
patients were studied in the second 

irt of the survey. with blood drawn for serologic 
testing with fungous antigens just prior to, as well 
is two weeks following, the routine skin testing with 


ge 


NOTES 


TABLE 1 


CoMPARATIVE RESULTS OF COMPLEMENT-FIXATION TiTERS REPORTED FROM THE U.S. Army MepiIcal 
RESEARCH AND Nutrition LABORATORY (MNL) AND THE Wa.LtTeR Reep Army INSTITUTE 
or Researcu (WRIR) 
Titers are to Histoplasmin (MP) Antigen, except where Yeast Phase Histoplasma Antigen 
(YP) and Yeast Phase Blastomyces Antigen (B) are indicated 
Complement-fixation Titers Weeks Complement-fixation Titers 


Weeks after 
Subject First Skin Subject after First 


Test MNL WRIR Skin Test WRIR 


716 
716 
:32 

D 


Negative 
Negative 


Negative 
Negative 


78 |1:8 AC A.C 
7161:16, A.C. A.C A.C 
716,1:8 16 : Negative 
716,1:16) 1:16 : Negative 
Negative | Negative : 7161:8 | 1:16 : Negative 
Negative | Negative 11:8 | N.D N_D 
1:16 
1:8 
Negative 
Negative 


Negative 

Negative 

Negative Negative 
A.C 1:8 
1:8 1:8 


Serum anticomplementary 


Not done 


PPD, histoplasmin, and coccidioidin at the time of each antigen two weeks following the skin test, 


idmission to Fitzsimons General Hospital. Sixteen while D showed a titer to histoplasmin that was 

of the 63 patients had positive histoplasmin skin lower two weeks after skin testing 

tests. Of these, 14 had negative control serologic Positive serologic reactions were found in 2 

tests. Change from negative to positive comple- of the 47 nonreactors to the skin test in this por- 

ment-fixation titers following the skin tests oc- tion of the study (subjects F and F). In each 

eurred in 2 (143 per cent) of these subjects with ease the titer was present at a level of 1:8 to one 

cutaneous sensitivity but negative serologic reac- antigen, and was demonstrable on one occasion 

tions (table 3). One of these, subject A, showed an only. Both of these patients had bacteriologically 

increased titer to Histoplasma antigen which was proved pulmonary tuberculosis without clinical evi- 

still present six weeks following the skin tests. A dence of mycotic infection 

low titer of 1:8 to the yeast phase Histoplasma anti- 

gen also ippe ured at the second week. Subject B 

developed only a low titer to the whole yeast phase 

Histoplasma antigen, and this was still present at Earlier reports have demonstrated that multipk 

the follow-up examination at twelve weeks histoplasmin skin tests will be followed by the ap- 
The other 2 cutaneous reactors (C and D) dem- pearance of complement-fixing antibodies in sub- 

onstrated complement-fixing antibodies in their jects who are known skin reactors to histoplasmin, 


control serum. Subject C showed a rise in titer to but a single skin test was not generally deemed 
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l 0 A .C.* 5 0 1:16 
l A.C l 1:32 l 
2 1:16 1:16 2 1:32 l 
3 1:16 1:16 3 1:32 l 
5 1:16 1:16 5 1:32 l 
6 1:16 N.D.t 6 1:16 N 
2 0 Negative 
A.C MP YP B MP YP B 
2 1:16 1:16 
5 
6 
3 0 
l 
3 
5 
2 1:16 1:16 
t 0 3 1:16 1:16 
l 5 1:16 1:16 
2 6 1:16 N.D 
5 
= 
{N.D. = 
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TABLE 2 
COMPLEMENT-FIXATION TiTeRS wits Histo 
PLASMIN ANTIGEN. SUBJECTS WITH 
Positive TrTers ONLY 


Weeks after Initial Skin Test 


19 
25 
21 

18 

40 16 
31 16 
18 16 


* Histoplasmin skin test, 1:100 

t A.C. Serum anticomplementary, titer on du 
plicate specimen carried out at WRIR was 1:8 

N.D. Not done 

§ Subject had positive control titers to yeast 
phase Histoplasma and Blastomyces antigens in 
addition, which fluctuated between 1:8 and 1:16 
during the course of the study 


* This boost- 


ng of titers is shown more frequently and is more 


ipable of eliciting this response 
prolonged when histoplasmin is used in the com- 
plement-fixation test than when yeast phase Histo- 
Titers 


of 1:5 or higher appeared in 85.7 per cent of the 


plasma or Blastomyces antigens are used 


cutaneous reactors during a series of weekly histo- 
plasmin skin tests when histoplasmin was used as 


intigen im the complement-fixation test, whil 


78.6 per cent developed antibodies to Histoplasma 
yeast phase antigen, and 57.1 per cent showed cross- 


reacting titers to Blastomyces yeast phase ant 


gen 
From the present data it appears that a singk 


positive histoplasmin skin test is capable of in- 


ducing a similar response, although in a much 


smaller percentage of cases. Principally, it is the 
complement-fixing antibodies to histoplasmin anti- 
gen that are involved. The skin-testing regimen 
usually carried out at the time of admission of pa- 
tients to the Tuberculosis Service of Fitzsimons 
General Hospital resulted in demonstrable boosting 
of titers in certain cutaneous reactors, presum ably 
due to the histoplasmin skin test, although no 
effort was made to identify possible serologic effects 
of the PPD and coce idioidin skin tests This would 
tend to that blood 


skin testing 


support the recommendation 
for serologic studies be drawn before 
There is no indication in the present results, how- 
C. C 
Rep, 1949, 64, 551 
“ Savin, 8. B 


Public Health 


, AND Sastaw, 


Amer J Med, 1959, 97, 97 


TABLE 3 
COMPLEMENT-FIXATION TITERS wiTtH Histo 
PLASMIN ANTIGEN (MP), WHoie Yeast PHase 
HisTOPLASMA ANTIGEN YP), anp YEAST 
Puase Biastomyces ANTIGENS (B). SuBJEcTs 
with Posttive Titers 


Mm. of In 

duration of 

Histoplasmin 
Skin Test 
1: 100) at 
48 Hours 


Weeks after Skin Tests 


Subjects 


15 


YP 
B 


MP 
YP 
B 


MP 
YP 
B 


NP 0 
YP 0 
B 0 0 


* Skin tests with histoplasmin 1:100, coccidi 
oidin 1:100, and tuberculin purified protein deriva- 
tive, 0.00002 mg 

Histoplasmin reactions are indicated. Subjects 
D, E, and F had positive reactions to 0.00002 mg 
of PPD. Subjects A, B, and C had negative reac- 
tions to 0.00002 mg. of PPD, but showed positive 
reactions to 0.005 mg. All subjects had negative 
reactions to coccidioidin 


ever, that detectable boosting of complement-fixing 
untibodies occurs during the first week following a 
single histoplasmin skin test 

It has that a 
histoplasmin skin test may occur in the presence 


been well documented negative 
of proved histoplasmosis or a positive complement- 
the finding of 
titers of 1:8 in 2 


of the 71 subjects who had negative skin test re- 


fixation reaction™ therefore, 


complement-fixing antibody at 


actions 18 not unexpec ted. Howeve r, no significance 
their 
The present results do not alter 


can be attached to these titers in view of 


transient nature 


Bunnews, I. L., anp Furcotow, M. L.: Public 
Health Rep, 1948, 63, 299 


* Rust, H., et al.: Amer J Med, 1959, 27, 278 
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Skin 
Test 
Sub Mm. of 
ects Indura 
tion at 
| | | | 
1 0 16 16 16 16 16 0° 2 3 6 12 
2 0 16 16 16 16 0 
; 0 16 8 0 0 0 \ |_| MP! 0/| 32 16 
8 | N.D.2) N.D YP 0 8 0 
5 32 (32 32 (32 16 s B 0 0 0 
6§ 16 16 i6 16 16 16 
7 16 16 16 16 16 16 B 15 MP 0 0 0 
YP 0 8 8 
B 0 0 0 
Cc 10 MP 16 32 
8 16 8 
a 16 32 8 
D 15 16 8 
0 0 
0 0 
I 0 8 0 
0 0 
0 


NOTES 


the conclusion, previously drawn, that a negative 
histoplasmin skin test has no demonstrable sero- 
logic effects.* * 

A recent study was interpreted as showing that 
histoplasmin skin sensitivity may be induced by a 
prior negative histoplasmin skin test.” This was 
not observed in the present study when the skin 
tests were repeated. 

After a recent large survey utilizing serologic 
tests in histoplasmosis case finding, it was con- 
cluded that low titers in the range of 1:8 and 1:16 
with Histoplasma and Blastomyces antigens are of 
little value in distinguishing patients with active 
histoplasmosis from other apparently healthy sub- 
jects." The increased serologic titer that occurred 
in the present study was generally in this range of 
1:8 to 1:16, and it is probable that histoplasmin 
skin testing contributes to the clinical unreliability 
of the serologic tests in this titer range 
Change 
positive complement-fixation reaction to histoplas- 


In summary: from a negative to a 


min antigen occurred in 17.3 per cent of subjects 


Sus, R. D., et al.: J Allergy, 1959, 30, 541 

*Campseitt, C. C., et al.: Histoplasmosis case 
finding: II. Serologic aspects, Report of VA—Armed 
Forces Cooperative Study, February, 1960 
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who were known skin reactors to histoplasmin fol- 
lowing a single histoplasmin skin test. There was 
no demonstrable increase of complement-fixing 
antibodies to yeast phase Histoplasma or Blasto- 
myces antigens or coccidioidin. The titers elicited 
throughout the entire study were, with one ex- 
ception, in the range of 1 :8 and 1 : 16. There was no 
evidence of boosting before the second week fol- 
lowing the skin test. It is concluded that the re- 
liability of the complement-fixation tests would be 
enhanced if they were drawn prior to or within one 
week of the histoplasmin skin test. 
Wituram M. 
James A. WIerR 
Lupwie R. 
Cuarvorre C. CAMPBELL 
LeRoy B. Nowte 
Grace B. Hin 

Pulmonary Disease Service, and 

U. 8. Army Medical Research and Nutritional 

Laboratory 

Fitzsimons General Hospital 

Denver, Colorado; and 

Walter Reed Army Institute of Research 

Washington, D.C. 
July 27, 1960 


Correspondence 


of The Ame an ‘ é hould be kept in mind in appraising the effects of 
PAS or any other agent on isoniazid metabolism 

One of the troubling points in Drs. Middlebrook 

METABOLISM OF ISONIAZID ind Russell's letter is the implication in paragraph 

In reply to the recently published letter by Drs two that so-called slow inactivators do not metabo- 
Middlebrook and Russell we can sav that it isnot _‘/!ze isoniazid. This is a wholly erroneous impression 
our intention to quarrel with their statistical aj In a twenty-four-hour period, the 4 persons in our 
th study—referred to as slow inactivators by Middle- 


brook and Russell—actually degraded between 82 


praisal of the data insofar as the mechanics of 
sunalvsis go. We do believe, however, that they have 
neglected very important data in this report from ind 90 per cent of the drug administered. These 
yur laboratory” which should have been weighed figures should be compared with the 92 to 97 per 


n their over-all evaluation. In addition, they hav: ent metabolism in the 5 so-called rapid inactivators 


made a gross error in discussing isoniazid metabo i diflerence to be sure, but hardly great enough 

lism by the so-called slow mactivato und may pos warrant the inverence that tOW tmactivalo do 
that n not significantly modify it” (isoniazid) 


. While on this point, Middlebrook and Russe ll’s 


statement relative to their noting no effects of PAS 


sibly have left the reader with the idea 
the small effects of p-aminosalicylic acid (PAS 


on isoniazid metabolism, gleaned from statisti 


, on serur s of is lo activators is 
manipulation of an isolated segment of our dat n serum levels of isoniazid in 7 Cneeereee . 


ire comparable to the rather gross effects whi contrary to their published observations. In a recent 


they have encountered in their own studies.” Ir eport’ they state: “The effects of para-aminosali- 


ew of these omissions and questionable interpr vlic acid on the antimicrobially-active serum isoni- 


tions and impressions, a few comments seem t izid level in a ‘rapid’ and a ‘slow’ inactivator 


‘= order have been shown in Figures 2 and 3. The antimi- 


the first place, despite our final conclusion as robially active level was increased in each instance, 
the absence of a significant effect of PAS o1 whereas there was no significant change in the level 


isoniazid metabolism (which Midddlebrook a1 # isoniazid plus all its derivatives.” In view of this 


Russell quoted correctly), in several places in observation it is the more remarkable that these 


iter cognizance was taken of the possibility that suthors selected only a segment of our data for sta- 


| 
PAS exerted some slight effect (cf. Summary tistical appraisal 
162, for example). This possibility was largely rhe final point relates to the issue whether the 
counted: first, because of the small magnitudk small effects of PAS on isoniazid metabolism 
the latter ef gleaned by the analvsis of Middlebrook and Russell 


ire compar ible to the gross effects noted bv these 


the observed effects: second, because 


fects were not always in one direction in either 
same or different individuals: and. nvestigators’ and others” * who have relied strictly 
re was evidence that they were not repr on microhiologic procedures. If one considers the 
repeated studies in the same subi ym all subjects in our studies (and there is no 
is substantiated by comparison basis for omitting any), the differences in 


irinary excretion of unchanged ison of isoniazid in plasma when PAS was admin- 
9 


LHS, JHP, RAH, and RWS in figui ind = Stered averaged +0.23, +0.23, and —0.06y per ml 
f the manuscript. It is important to emt of serum at two, four, and eight hours after dosage, 
that despite the broad differences in metabo respectively. These differences represent increases 
isoniazid in different individuals, constancy of 10 and 19 per cent and a decrease of 11 per cent 


tabolism in a given subiect i anletin a over the absolute levels obtained when isoniazid 
solute, matter. Moreover, in eight diffe Sih was administered alone. They are of quite a differ- 
on subject LHS in which the same , ent magnitude from the 100 to 400 per cent in- 
isoniazid was employed, elimination of uncl l reases reported by the above investigators 
isoniazid ranged from 3.2 to 78 per cent of the do They are also not beyond differences associated 
ingested. The limits of these day-by-da triation with normal daily variations in metabolism and ex- 
etion, are very likely devoid of biologic signifi- 
Mippiesrook, G., anp Russet, W 
Amer Rev Resp Dis, 1960, 82, 881 * Manpet, W., et al.: J Clin Invest, 1959, 38. 1356 
Peters, J. H.: Amer Rev Resp Dis, 1960, 82, 153 Beit, J. C., et al.: Amer Rev Resp Dis, 1957, 76, 
*Manpe.t, W., et « Proc Soc Exp Biol Med 152 


1956, 91, 409 * Morse, W etal Amer Practit, 1956, 7. 1600 
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cance, and certainly have very little, if any, thera- 


peutic significance 

In concluding this reply, it might be well to note 
that a great deal of effort has been expended on in- 
vestigating the effects of PAS on the levels of 
isoniazid in serum on the premise that PAS inter- 
feres with the acetylation of isoniazid.’ Actually, 
such an effect of PAS has never been demonstrated 


* Jounson, W., anv Corte, G.: Proc Soc Exp Biol 


Med, 1956, 92, 446 
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in vivo. It might be well for all engaged in studies 
on the impact of PAS on blood levels of isoniazid 
to reflect on how data might be acquired to test this 
basic premise 


J. H. Perers 
L. H. Scumipt 
The Christ Hospital Institute of 
search 
Cincinnati 19, Ohio 
October 19, 1960 


Me dical Re - 


Books 


Vuvearts Cutis Denmark, 1895-1954 
By Ole Horwitz. Pp. 142, plus 76 tables, The Finsen 
Institute, Copenhagen, Denmark, 1960. Price, $6.50 


Large -s¢ ale epidemiologic studies of lupus vulgaris 
of the skin 
authors review of the 


tral 


lacking, according to the 
However, the 
Institute of lupus 


the 


have been 


literature cen- 


registration at the Finsen 


cases from all over Denmark, together with 


unique possibilities for follow-up studies that exist 
in the country, provided an opportunity to study 
the epidemiology of lupus and the course of the 
tuberculous infection in lupus patients 

The study, based on 3,902 patients admitted to 
years 1895-1954, 1s 


the Finsen Institute during the 


believed to include the majority of cases diag- 


nosed throughout Denmark during the sixty-year 


period. Details are given of the incidence and preva- 
lence of lupus, the occurrence of other tuberculous 


disease s, the gener il mortality imong the I 


and the causes of death. The incidence of 


paralleled that of pulmonary tuberculosis in the 
various age-sex groups of the population. Tuberck 
bacilli demonstrated in lupus lesions generally ap- 
pe ired to have a low degree of virulence, in 


unlike that of BCG 
other tuberculous 


some 


strains not Even so, the 


cidence ol diseases was higi 


among the lupus patients, a finding in accordance 


ulosis 


with other recent studies showing that tuber 
morbidity is much higher among tuberculin reactors 


than among tuberculin nonreactors 


Compared with pulmonary tuberculosis, lupus 


= a rare disease, especially in the United States 


This book, however, has much more than subject 
The 
details of 


inalyzing the 


matter imterest author devotes considerabk 


attention to the collecting basi 


terial and various factors that 


on the epidemiology and “natural history 
chronic disease 

Carrot E. Patmer 
Tuberculosis Program 
Division of Special Health S 
Department of Health, Educ 
und Welfare 


Washington, D. C 


Peptatric Patnotocy. By Daniel Stowens. Pp 
The Williams «& Wilkins Cc 
1959. Price, $20.00 

With the 


has been 


676, 


ompany, Baltimore, 


growing complexities of pediatric 
time that a textl 
needed. Dr 


to fill that vox 


ipparent for some 


of pediatric pathology is sorely 


ens’ book is the first ittempt 


cause limitations, Dr. Stowens 


limit discussion of many of the more knotty prob- 
lems, and put together a representative collection 
of pathologic entities and problems that pertain 
to this age group. Some areas are dealt with at 
greater length, but the majority are more brief than 
the pathologist actively engaged in this area would 
have liked 
One of the 


most outstanding features of Dr 


Stowens’ book is the excellent photomicrographic 
illustrations which are found generously through- 
out. Many of these could be termed exquisite. In 
full-page 


exce lle nt, do 


some imstances, however, illustrations, 


although technically not seem to 
justify their space allotment. I refer particularly to 
the illustration on kernicterus 


The 


the compilation of statistics of a large clinical ma- 


second outstanding feature of this book is 


been unavailable. Since 
this material is taken from the files of the Armed 
Institute of 


terial, which has heretofore 


Forces Pathology, it is unique and 


should not be considered an average cross section 
of the general pathologist's files or, for that matter, 
of a children’s hospital Nonetheless, it 
and the 


concerned 


out 
interest problems that confront 
group 


book 1s comprised of chapte rs on 


ireas of 


the pathologist with this age 
About half the 
system pathology 


voted to the 


chapte rs is de- 
This is 


outstanding chapter, but is a 


One of these 


respiratory system not a 


particularly fairly 
straightforward presentation of the more common 
problems dealing with the respiratory tract in in- 
fants and children. The controversial subject, pul- 
late, 
the so-called respiratory distress syndrome, is dealt 


monary hyaline membrane syndrome or, of 


with under the section covering the newborn pe- 
riod. Developments have been proceeding so rapidly 
out of date and the 


suthor’s concept is already outmoded, albeit con- 


that this section is obviously 


troversial. For instance, no mention is made of the 


fact that this “eosinophilic herring” is now fairly 


well proved to contain fibrin 
\ comment should be made concerning the styl 
of the to the 


writing of this volume. In contrast 


isual approach in which the authors simply docu- 
ment the known facts concerning a given problem, 
Dr. Stowens’ approach to his textbook is more or 
summary of his own cumulative ex- 


to the 


less a narrative 


with reference vast material that he 


perience 
was exposed to at the Armed Forces Institute of 
Pathology This makes the copy re ad well, particu- 


larly 


f personal flavor, including several unique theories 


since it is spiced with numerous instances 
of pathogenesis. The only disadvantage to this ap- 


is that the reader is not given specific ref- 


ook 
tow- 
moO 


BOOKS 


erences to statements that are made; consequently, 
one would be at a loss in many instances to know 
whether the statement being made is the opinion 
of the author himself or that of another worker. Al- 
though references are given at the end of the chap- 
ter, no attempt was made to correlate or document 
their usage within the text 

Since this is the only work in the field of pediatric 
pathology in which an attempt has been made to 
bring together the growing body of knowledge con- 
cerning the diseases of infancy and childhood, this 
volume should be available to the practicing pa- 
thologist and pediatrician, recognizing its limita- 
tions as emphasized above 

It would be hoped that future editions or other 
similar works might dwell at greater length on the 
problems of the field and, perhaps, make a 
encyclopedic coverage of the vast areas which have 
It would be better to 


less 


to be covered in this field 
offer more detail in the problem areas, rather than 
try to approach the entire field in a more super- 
ficial manner, as necessitated by the costs of publi- 
cation. The alternative, of course, would be to 
attack the problem in a more Herculean way and 
furnish more detailed information concerning each 


irea in multiple volumes 


W. A. Newton, Jr 
The Children’s Hospital 
Columbus, Ohio 


IX/2 
INFLAMMATIONS By Ljunggren R. 
Campbell Begg, and King. Pp. 564, 
Springer-Verlag, Berlin, Géttingen, and Heidel 
DM 158 


ENcycLopepia OF Vou SPECIFIC 
Einar 
Ambrose J 
berg, 1959. Price, 
This volume has three major divisions which deal, 
respectively, with urogenital tuberculosis, para 


sitic infections of the genitourinary tract, and 
the venereal diseases (syphilis, lymphogranuloma 
venereum, granuloma inguinale, and chancroid 

Einar Ljunggren has written the first section, 
entitled “‘Urogenital Tuberculosis,’’ in 
tion with O. Auerbach, G. Lind, O 


L. Singer, and has produced a most complete, 


coopera 


Obrant, and 


lucid, and balanced summary of the subject in 221 


pages with 65 figures. The authors cover in detail 


the pathogenesis and pathology of urogenital 


tuberculosis, the risk of acquiring the disease, its 
diagnosis, 


incidence, course, 


and prognosis. The section dealing with the treat 


symptomatology, 


ment of urogenital tuberculosis has been taken in 
its historical perspective so that therapy in the 
prechemotherapeutic era is used as a basis for 
comparison with therapy in the chemotherapeutic 
era. For both periods, the authors discuss con 


servative and surgical management and sum 
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marize the results of such treatment. The 
handling of this subject by the authors has pro 
duced a volume within a volume which makes for 
very worthwhile reading and deserves close atten 
tion. This reviewer cannot see that any aspect of 
this widespread disease has been omitted. The 
photographs, tables, and graphs are very well 
presented and contain very valuable comparative 
data compiled from authoritative sources thr 
oughout the world 

R. Campbell Begg of South Africa has written 
entitled ‘Parasitic 


Tract,” 


the second major division, 


Infections of the Genitourinary which 


contains 2] illustrations and 85 pages. The descrip 


tions of these diseases are not—nor were they 


intended to be—complete in each instance 


Actually, the subject matter is the genitourinary 
manifestation of certain parasitic infestations 
The vegetable parasites mentioned are the actino 
mycetes and molds. The animal parasites are much 
more numerous and their description constitutes 
the major portion of this division. The protozoans 
those responsible for 


chiefly described are 


trichomoniasis, leishmaniasis, and 


The 


principally enumerated are those helminths re 


amebiasis, 


trypanosomiasis metazoan infestations 


sponsible for filariasis, schistosomiasis, and 


ecchinococcosis. There is a brief description of 


disorders occasioned by arthropods and verte 
brates. With few exceptions, the subject matter in 
this division comprises urologic curiosities rather 
than common problems for most North American 
readers. Yet one should keep in mind that this 
volume has a world-wide audience, and many of 
the diseases discussed by Begg are major problems 
in Africa, Asia, the Mediterranean area, and the 
South Pacific islands. One cannot help but be 
impressed by the variety of parasites to which 
man is prey. 

The third and final division of this volume is 
devoted to the venereal diseases, and is written 
by Ambrose J. King. It contains 4 illustrations in 
215 pages. The author describes in detail the epi 
demiology, the responsible organism, the clinical 
for, and the 


diagnostic tests 


lymphogranuloma 


manifestations, 
treatment of syphilis, vener 
This 


is a most complete and up-to-date compendium of 


eum, granuloma inguinale, and chancroid 


these venereal diseases, and suffers only from a 
A similar description of 
The 
volume is, however, very well written and this in 
need for 


paucity of illustrations 
gonorrhea is not contained in this volume 
a great measure diminishes the more 
figures. 

Reading this volume has served to re-emphasize 
that 


proved 


periodic encyclopedic compilations are of 


value in medicine as in other fields 
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Properly assembled, they provide a_ historical 


perspective which younger practitioners may lack 
Such perspective brings 


but which all of us need 


one logically to current diagnostic and therapeutic 


techniques. The rapidity of change in these tech 


niques does not minimize the usefulness of these 
which bring to bear on current modalities 
the ot 


texts 


of diagnosis and treatment rich variety 

world opinion. One finds that medicine is still an 

art as well as a scence 
Apert J 


Department of Urology 


Paquin, JR 
University of Virginia Hospital 


Charlottesville, Virginia 


Colt art, H 
Chest 
$3.00 


By M 
144, The 


Price, 


Work TuBercuLosis 
E. Harrison. Pp 


Association, London, 1959 


SOcIAI 
Raine, 
Heart 
The 


toward 


and and 


ilterations in medical and sociologic attitudes 


tuberculosis have 
The 
introduction of 
Britain, the 
the 


patients with clinical 


been enormous in the past decade changes 


were brought about mainly by the 


intimicrobial agents but, in Great 


problem has heen compounded by develop- 


BOOKS 


With 


Second 


[REATMENT OF ASTHMA 

teference Gold Therapy 
Edition. By L. Banszky. Pp. 175, John Wright 
& Sons Ltd., Bristol (Williams & Wilkins Co 
Baltimore, exclusive | Price, 
$5.00 

Tue Year Book or Mepictne—1960-1961. Edited 
by Paul B. Beeson et al. Pp. 740, The Year Book 

Inc., Chicago, 1960. Price, $8.00 


True Mopern 


Special to 


Ss. agents 1959 


Company, 
ConcentTaAL Ma.trormations. Ciba Foundation Syn 
posium. Edited by G. E. W. Wolstenholme 
Cecelia M. O'Connor. Pp. 308, Little, 
Company, Boston, 1960. Price, $9.00 
Human Prrurrary Hormones. Ciba Foundatx ‘ol 
Endocrinology. Vol. XIII. Edited by 
W. Wolstenholme and Cecilia M. O'Connor 
336, Little, Cc Boston, 

Price, $9.50 


loquia on 
G.I 
Py 

1960 


Brown and Company 


\ 
Ne 


CrviLizaTion? By 
ind Wang 


DISEASE OF 
Pp. 180, Hill 
Price, $3.95 


CANCER 
ste f insson 


1960 


BOOKS 


of integrated of governmental 
medicine. Quite appropriately, therefore, there has 
fulfilled, 


of the role and techniques of social work in the fie Id 


ment an system 


been a need, now for a restatement 


of tuberculosis in Great Britain 

This small volume is very well written and pro- 
vides 
of the material dealing with the application of 
the National and National 
Act is imappropriate for those working outside of 


in excellent introduction to the field. Some 


Insurance Assistance 


Great Britain, but does serve to illustrate the ad- 


vantages and disadvantages of a nationally inte- 
grated program 

An interesting chapter entitled “A Look at the 
Past” the 


organizations 


reviews concepts of care and the social 
ivailable 


the fifty 


for patients with tubercu- 
the 


losis during years prior to current 


pe riod 
Social worke re, 


JOY this book 


nurses, and physicians will en- 
B. H. Kean 

Cornell University 
1300 York Avenue 
New York, New York 


Medical College 


RECEIVED 


DIsEAst 
Edited by 
I niversity 


1960 


AND THE 


He nry 


Basic Science 
416, Harvard 


Massachusetts 


ADVANCEMENT OF 
Beecher. P 
ambridge, 


Cc 


Pre 


Price, $12.50 


Roentecnovocy. By Ben- 
301, W. B. Saunders Company, 
ind London, 1960. Price, $10.00 


FUNDAMENTALS OF CHEST 
imin Felson Py 


Philadelphia, 


[REATMENT OF CANCER AND ALLIED Diseases. Volume 
4. Tumors of the Breast, Chest, 
Second Edition. Edited by George T. Pack and 
Irving M. Ariel. Pp. 667, Paul B. Hoeber, Inc 
Medical Division of Harper & Brothers, 
York, 1960. Price, $30.00 


and Esophagus 


Ne w 


Syiiasus or Laporatory Examinations rn 
caL Dracnosts. Critical Evaluation of Laboratory 
Procedures in the Studv of the Patient 
Edition. Edited by Lot B. Page and Perry J 
Culver. Pp. 580, Harvard University Press. Cam- 
bridge, Massachusetts, 1960. Price, $12.50 


Revised 
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American Thoracic Society 


NOTICES 


The following dates and locations of the next four annual meetings of the National Tuberculosis 


Association and the American Thoracic Society have been selected and approved 


1961—Cincinnati, Ohio—May 21-25 
1962—Miami Beach, Florida—May 20-24 
1963— Denver, Colorado—May 12-16 
1964—New York, New York—May 24-28 


IXTH NATIONAL CONGRESS ON TUBERCULOSIS AND SILICOSIS 


The Mexican Society for the Study of Tuberculosis and Respiratory Diseases announces that the 
1Xth National Congress on Tuberculosis and Silicosis will be held from April 2-6, 1961. Further informa 
tion may be obtained from the President of the Society, Dr. Rafael Senties V., Apdo. Postal 7267, 
México 1, D. F 


VIITH INTERNATIONAL CONGRESS OF NEUROLOGY 


VTH INTERNATIONAL CONGRESS OF ELECTROENCEPHALOGRAPHY AND CLINICAL NEUROPHYSIOLOGY 


The Vilth International Congress of Neurology will be held in Rome, Italy, September 10-15, 1961, 
under the auspices of the World Neurologic Federation and the National Institute for Nervous Dis 
eases and Blindness. The official languages will be English, French, German, and Italian, for which 
simultaneous translation will be provided. Original communications must be received by the Office of 
the Secretary General of the Congress on or before March 15, 1961. They must be in triplicate, with an 
English summary of 500 words 

The Vth International Congress of Electroencephalography and Clinical Neurophysiology will be 
held from September 7-13, 1961 

Detailed information on both events may be obtained from the President of the Congress, Prof 
Mario Gozzano, or from the Secretary General, Dr. Giovanni Alema, Viale Universita 30, Rome, Italy 
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Che Editor recognizes the inevitable incompleteness and arbitrary selectivity of any abstract- 
ing service, including this one. It is his belief that the usefulness of the present Abstracts section 
will be enhanced if the reader is informed of the general purpose of the abstracts and the criteria 
employed in their selection 

It is the purpose of the Abstracts section to acquaint the diversified and international reader- 
ship of the Review with the gist of original and scientific articles which are related to the gen- 
eral subjects of tuberculosis or respiratory diseases implicit in the title of the journal. In this 
connection, 42 abstracters systematically review 239 journals which represent 36 countries and 
which are published in 22 languages. In most instances, abstracters cover journals in fields of 
their special competence. It is evident that the diverse interests of the readers of the Review 
dictate a balanced selection of clinical, laboratory, and epidemiologic studies. Such selection 
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ABSTRACTS 


NONTUBERCULOUS 
THORACO-PULMONARY DISEASE 


Aerosol Therapy with Trypsin (in German). UO 
Wien Med Wschr, February, 1960, 110 
(*Medizinische Universitatsklinik, Inns- 
bruck, Austria) 

In bronchopulmonary diseases, long-term aero- 


Jaun* 


92-93 


sol treatment with trypsin (an average of 3 weeks) 


was beneficial; however, it was not always suc- 


an anaphylactic reaction 


Z. VimAcu 


cessful: it may provoke 


n patients with bronchial asthma 


Hemoptysis in Older Men. K. R. Bovucor*. J Nat 
Med Ass, No. 4, 1960, 52: 262-265. (*Women’s 
Med. College of Pennsylvania, Philadelphia) 

The minimal prevalence of hemoptysis in a 

random sample of older men is probably between 2 


and 3 per cent, since the former rate was found 


among more than 1,000 men reporting for re plac e- 
and the latter 
chest films ap- 


ment chest roentgenograms, rate 
was found among 4,000 men whose 
peared normal. The over-all prevalence of hemop- 
6,137 older than 45 


lung cancer project 


tysis among the men who 


joined a research was 7 per 


cent. The rate for nonsmokers was 4 per cent, com 


pared to 7 per cent for smokers. Hemoptysis in- 
creased with increasing age from 6 per cent in men 
45 to 34 to older 


Hemoptysis in older men is as important 


105 per cent in men than 65 
is ap- 
pears to be to physicians and lay persons, since 
an adequate diagnosis of serious disease was estab- 
2 men older than 45 with this 
of the 


bronchogenic 


lished for 1 of every 


symptom. Nine per cent 395 men with he- 


moptysis had primary carcinoma 


Once any pulmonary abnormality was recognized 


by roentgenographic examination, the percentage of 
diagnosed cases rose to a high of 84 per cent among 


those suspected of neoplasm Of the Ys found to 
10 per 


iuthor’s summary).—L 


cent had had active tubercu- 


Hype 


have infections, 


losis (after 


Malignant Disease in the Aged: Review of 16 

Years’ Experience in a Modern Medical Fa- 
for the Elderly. E. Extas* and G. J 
J] Med Sci, May, 1960, 239: 554 
561. (*Home for the Hebrews 
of New York, N. ¥ 


Sixteen per cent of the 


cility 


LESNICK. Ame 


Aged and Infirm 


patients dying at a larg: 


home for the aged had evidence of malignant dis- 


ease prior to death or at post-mortem examuina- 


tion; % of then Tumors 
19.6 per 
; the genitourinary tract, 16 per cent; the lungs, 
ind the 


nosis was established prior to death in % of the pa- 


died of the malignancy 


of the gastrointestinal tract comprised 


cent 


11.9 per cent: breast, 10.9 per cent. Diag- 


tients. In a little more than 3 of the patients, diag- 


nosis was established early enough to permit 


treatment with some hope of success. Treatment 
gave significant palliation in % of those treated 
ind resulted in cure of the disease in “4. This study 
indicates the need for simple screening tests, such 
as blood and stool examinations, and frequent 
weight measurements in older individuals. The ex- 
cellent response to therapy in many cases empha- 
sizes the value of early aggressive therapy even at 
udvanced ages—W. J 


STEININGER 


Asthmatic Symptoms in the First Year of Life. 
P. Secanper*. Acta Paediat (Upps), May, 1960, 
19 265-269. (*Flensburg Childrens Hosp., 
Malmo, Sweden) 

Of 1,092 children with asthmatic symptoms who 

1949 to 1958 at 

the above hospital, 17 per cent had developed their 


were treated during the period 


first symptoms from 0 to 1 year of age. In 87 per 
cent the symptoms had appeared before 5 years of 
age. Boys comprised 63 per cent of the cases. From 
7 years of age onward, the risk for boys and girls 
became equal; 80 per cent of those who had had 
asthmatic symptoms in infancy were symptom-free 
from 6 to 11 years of age 

An acute infection can be demonstrated in the 
majority of infants with asthmatic symptoms. The 
season of first occurrence of the asthmatic symp- 
coincides with the season in which 


toms upper 


respiratory infections are common. Children who 
had asthmatic symptoms in infancy and who, at 
the time of the investigation, were in the age 
group of 6 to 11 years formed a group between 
children of the same age with genuine bronchial 
asthma and a control group in regard to heredity to 
usthma and eczema and the risk of developing 
eczema and hay fever. There also seems to be an 
risk of 


asthma, but not upper respiratory infections (after 


increased developing genuine bronchial 


author’s summary).—H. J. Simon 


The Management of Status Asthmaticus. D. R 
Humpureys*. Brit J Dis Chest, April, 1960, 54: 
160-167. (*United Birmingham Hospitals, Eng- 
land) 
In a hospital for 


series of 100 admissions to 


status asthmaticus, all of the were ini- 
tially failed to re- 


spond to treatment at home by the usual measures 


patients 


adrenalin resistant, ie. they 


idrenalin, ephedrine, and inhalers. The important 


factors in their management have been environ- 


mental control, parenteral aminophyllin and, when 
Forty-three of the 100 
patients were controlled by aminophyllin, 51 needed 


this fails, corticosteroids 


steroids in addition (either corticotropin or corti- 
Adrenalin 
terminated the attack in 4, the remainder being 


sone), and relief was obtained in 47 
idrenalin resistant. As these 4 patients had already 
had effect 


may have been the combination with antimicrobials 


adrenalin without before admission, it 


IRR 
f 
_ 
| 
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or sedatives, or the change of environment, which 
restored its effect. Three patients died, and the 


remainder were relieved by varying combina- 


tions of adrenalin, antimicrobials, and sedatives. 


M. J. 


SMALL 


Middle-Lo‘e Atelectasis Due to Endobronchial 
Sarcoidosis, with Hypercalcemia and Renal 
Impairment. G. J. Gotpenperc* and R. H 
Greenspan. New Engl J Med, June 2, 1960, 262: 
1112-1116. (*U. of Minnesota Med. School, Min- 
neapolis) 

\ case is presented of endobronchial sarcoidosis 
causing middle-lobe atelectasis. Six previous cases 
in the literature are also discussed. The diagnosis 
was established by biopsy of the bronchial mucosa 
noncaseating epithelioid- 


and demonstration of 


cell granulomas in the submucosa. Steroid therapy 


led to disappearance of symptoms, partial allevia- 


tion of bronchial obstruction, diminution in lym- 
phadenopathy, correction of hypercalcemia, and 
improvement of renal function (after authors’ sum- 


mary )—M. J. SMaLu 


Mucoid Impaction of the Bronchi. J. B 
Hutcneson*, R. R. SHaw, D. L. Pavison, and 
J. L. Kee, Jr. J Clin Path, May, 1960, 33: 427 
432. (*Bavlor U. Med. Center, Dallas, Texas) 
Mucoid bronchi is a 
plication of chronic bronchial asthma or obstructive 
bronchitis that occurs as the result of narrowing of 
a viscid mucus, 
If the patient 
is unable to expel this obstruction, the impaction 


impaction of the com- 


the bronchial lumen, secretion of 
and dehydration of the secretions 


enlarges progressively and causes continued dilata- 


tion of the bronchus that encloses it, followed by 


chronic pneumonitis, bronchiectasis, and forma- 
tion of abscesses. The clinical and roentgenographi 
features of bronchogenic carcinoma and pulmonary 
tuberculosis may be simulated by mucoid im- 
paction. Surgery is indicated for irreversible second- 
disease, and is fre- 


ary pulmonary suppurative 


quently necessary as a means of establishing the 
true diagnosis in instances in which bronchogenic 
carcinoma or pulmonary tuberculosis are di gnostic 


possibilities (Authors’ summary )—E. Dunner 


Generalised Bronchiectasis Associated with De- 
ficiency of Cartilage in the Bronchial Tree. 
H. and P. Arch Dis Child, 
April, 1960, 35: 182-191. (*Royal 
Hosp., Melbourne, Australia) 

Five examples are described of generalized bron- 


Children’s 


chiectasis in children. The onset of symptoms oc- 
curred between 2% months and 242 years of age 
The 
cough, wheezing, difficult breathing, recurrent fe- 


symptoms and signs consisted of persistent 


brile episodes, and widespread inspiratory and ex- 


piratory rhonchi and crepitations. The chest was 
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deformed as a result of diffuse bronchial and bron- 
chiolar obstruction and pulmonary emphysema. The 
initial diagnoses of asthmatic bronchitis, nonspecific 
bronchiolitis, or fibrocystic disease of the pancreas 
were superseded by that of diffuse bronchiectasis 
when bronchograms were done. These showed not 
only diffuse dilation, but also gross expansion on in- 
spiration followed by narrowing of the bronchi on 
expiration, suggestive of their structural weakness 
Two children died and necropsy was performed in 1 
The subsegmental bronchi felt soft. Histologically 
the cartilage was deficient or absent from the walls 
third The 
elastic tissues were not destroved. It is thought that 
more likely the result of a de- 


from the division down muscle and 
these lesions are 
velopmental defect rather than secondary to in- 
fection, especially as the duration and severity of 
the clinical infection was too short and mild when 
gross bronchographic changes were already present 


J. Lorper 


Epidemic Bronchiolitis in Infants. M. E. Disney*, 
B. R. Sanpirorp, J. Crace, and J. Woirr. Brit Med 
J, May 7, 1960, No. 5183: 1407-1411. (*Dudley 
Road Hosp., Birmingham, England) 

Two epidemics of bronchiolitis in infants wer 
studied. During the first epidemic 147 patients were 
admitted to the hospital; 266 per cent required 
oxygen therapy, and 2.7 per cent died. During the 
second epidemic 178 patients were hospitalized; 5 
per cent died. Chest roentgenograms revealed em- 
yhysema, patchy consolidation, and collapse in 42 
per cent; they were normal in 23 per cent, and 
showed emphysema in only 12 per cent and con- 
A total of 118 cases 


considered 


solidation in only 23 per cent 
(36 per 
A comparison of the use of sulfonamides, peni- 


cent) were severe 
cillin, oxytetracycline, and various combinations 
showed that the mortality was directly related to 
the overwhelming nature of the illness regardless of 
antimicrobial therapy. There was 1 death due to 
staphylococcal pneumonia and empyema. Bacterio- 
logic studies were done on 87 patients on admission 
and repeated on 44 just prior to discharge. Only 
about 50 per cent of the potentially pathogenic 
organisms isolated on admission were isolated from 
the same children on discharge and, similarly, only 
about 50 per cent of those isolated on discharg« 
were present on admission. It was believed that the 
potentially pathogenic organisms found in the 
cough swabs were not related to the clinical con- 
dition, and that the cultural patterns in any par- 
ticular child appeared to change regardless of ther- 
apy. Dehydration appeared to be an important de- 
velopment in the terminal stages. Although ano- 
rexia, vomiting, and diarrhea are common symp- 
toms in bronchiolitis, being present in about half 
seen that in the fatal cases 


the cases, it will be 
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they are present at some period of the illness in 100 


13 cases there was obvious 


ind in 6 of the 


per cent, 
examination 


defects 


post-mortem 


clinical dehydration I 


of 13 fatal « congenital cardiac were 


ses, 
Virus 
ents revealed evidence of 
8 No 


material 


found m 2 studies carried out on 73 pa- 


idenoviral infection in 


virus was isolated from the post-mortem 


\utopsy examination iled tered 


reve 
ireas of atelectasis, mucous plugging of the bronchi 
edema. | 


il obstruction 


wv bronch and ilveolar was 


oles, 


ught that anoxia due to mechani 


in important tactor in the latail cases 


\. Rivey 


A Case of Caplan’s Syndrome in a Roof Tile 
Maker. D. 8. Hayes* and E. Posner. Tube 
April, 1960, 41: 143-145. (*Chest Clim 
istle-under-Lyme, England) 

\ case of rheumatoid pneumoconiosis 


ina roonng tile worker s presente: 


svndrome 


in industry from which few cases of pneumo 


Caplan’s syndrome, have 
The 


Irom hea 


ind none of 
ted 
mace 
ed locally t is 
handled and it ca 


not unduly 


n wooden 


roofing tiles 


erto been 
this tactory 
moist and 
content, thougl 
high were 


molds, the 


shaped 
insides of which 
oal dust 

prevent the clay f1 


mold. Since the 


i with fine sieved 


n order om sticking t& 


the walls of commen 


in Nort 


umoconiosis 


ement 


n 1952, of mass roentgenography 


re other ¢ 


of pre 


vered, 2 of 


presented here M 


ve been disct 


then 
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The Supraclavicular Lymph Nodes as a Center 


of Lymphogenous Cancer Metastases (in Ger 
in). P Med Wschr, May 14, 

1960, 90 Ziirich, zerland 


nodes 


STRAULI*. Schweiz 
529-534 of 
raclavicular 


triangie were ex 


Swit 


lymph 


resent it 
pre 


ular 

es of 100 unsel 

19 cases wa 
In 40 

ve cam 

e finding was 


right; 14 


In view of this high incidences 


ular lymph nodes were regarded 


region of lymphati metastases. 


o 10 m tavor of the left 


side 


duct 


emy 
the thoraci 


WAY ibdominal tumors 


could 


plained by the position of the primary tun 


metas 


ISI ZINE 


fifths of the right-side 


metastases 


its metastases in the drainage area of the 


right 


entral lymph space. The presence or absence of 
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palpable lymph nodes had no significant diagnostic 
\ alue in l case palpable lymph nodes could be 
occurring benign 


the 


the manifestation of frequently 


and, in another case, manifestation 


processes 


of micro-metastases. In the presence 


of Pp alpable 


lymph nodes a needle biopsy is recommended as 


the first procedure: the excision is recommended 
only if the needle biopsy gives a negative result 


J. HAAPANEN 


Analysis of 58 Misdiagnosed Cases of Bron- 
chogenic Carcinoma. W. Luo et al. Nat Med J 
China, No. 4, 1960, 46: 267 


mary of original article in Chinese) 


(After English sum- 


Analysis was made of 58 misdiagnosed cases of 
bronchogenic carcinoma iverage time from the 


onset of disease to the establishment of diagnosis 


was 10 months in the misdiagnosed group, while 
that in the correctly diagnosed group was 7 months 


The 


pulmonary 


following 8 kinds of diseases were diagnosed 


tuberculosis, pneumonia, pleuritis, 


bronchitis. aneurvsm of 
vocal cord: 31 


diagnose d 


neuralgia, lung abscess, 


ind paralysis of the 535 


he 58 cases were as pul- 


monary tube re ulosis Inc orrect inté rpre tation of the 


early roentgenographic findings was the main cause 


of misdiagnosis as pulmonary tuberculosis. Presum- 


ng round shadows in the chest film to be tubercu- 


lomas and failing to recognize pulmonary atelectasis 


were the important factors in the wrong roentgeno- 


yhic diagnosis. Six bronchogenic carcinomas ap- 


earing as masses smaller than 4 cm. in diameter on 


film diagnosed as tuberculomas 


Three 


were at frst 
of 7 cases of atelectasis were misdiagnosed as 
Rather diffused 


found 


pulmonary tuberculosis fibrous 


shadows were n the periphery of the 


in 12 cases. Bronchogenic carcinoma in 


vatients was apt to be misdiagnosed. Of the 


1 cases misdiagnosed as pulmonary tuberculosis, 
14 patients (45.2 


while, among the 


ver cent) were less than 40 years 
645 cases of bronchogenic 


208 per 


f age 


noma in China, there only 


ounger than 40 


were cent 


uses wrongly diagnosed as pneumonia or 


ibscess, 6 appeared roentgenographically as 


St cond iry 


telectasis of tl is 


infection 


Only 1 case Pp i in the chest film 


The clinical 


uses were intermittent fever and hemoptysis. These 


mass 


characteristics of these misdiagnosed 


und the infiltrations revealed by the 


symptoms 


films showed some improvement under antimicro- 


bial drugs. If bronchoscopy or bronchography was 
not performed in time, the physician would be 


led the Three of 


uses misdiagnosed as tuberculous pleuritis showed 


mis- 


from correct diagnosis the 7 


hemothorax. Cases with thickened pleural shadow 
but without hemothorax were especially to be 
mistaken for 


pulmonary tuberculosis 


4 
plastic when 
<and 
you 
sed bilaterally in 
I ! s the primary tumor localized 
the at least 1 lymph node was lung 
sit limited to the left side, and (ee 
the significance ot e path- 
the 
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diagnosed as bronchitis, 1 was confirmed later 


type of carcinoma. Two patients 
As they 


respiratory symptoms in the beginning, no 


These 


to be an alveolar 


complained of joint pain were free from 


fluoros- 


copy was performed ses were musdiag- 


nosed as arthritis 


In order to better differentiate lung 


cases were analyzed that were wrongly diagnosed 


as bronchogenic carcinoma, but actually were prac- 


tically normal or were diseases other than lung 


cancer: 12 were cases ol ulosis 


Masses 


anterior chest film were the 


pulmonary tube 
and lung abscess shown in the postero- 
main cause of misdiag- 
nosis (8 of the 12 cases showe d & mass in the « hest 
film). However, tomography or lateral view showed 


There 


diagnosed as bronchogenic carcinoma because 


that they were not masses were 6 cases mis- 
bron- 
chography revealed obstruction in the bronchi. The 
correct diagnosis of bronchogenic carcinoma should 
be based upon the complete data of roentgeno- 
graphic and physical examination, laboratory find- 
detailed The 


The causes of 


ings, and history authors report 4 


misdiagnosis and 


Hype 


illustrative cases 


its prevention are discussed L 


Carcinoma of the Bronchus Presenting with 
CGastro-intestinal Symptoms. J. M. Weaver* 
end R. H. Baume. Brit Med J, May 21, 1960, No 
5185: 1543-1545. (*The London Hosp., England) 
In the period from June, 1956 to July, 1958, of 
of the 


department of thoraci 


333 patients with carcinoma bronchus ad- 


mitted to the Surgery at 
the London Hospital, 17 presented with gastroin- 
was there 


testinal symptoms. In no instance 


intra-abdominal mestastases on clinical 


dence of 
divided 


consisted of 5 patients 


into 2 


The 
Group 1 


examination patients were 


groups who on 


investigation were shown to have ulceration of 


duodenum, as well as 


noma of the bronchus. Group 2 consisted of 12 


the stomach or of the ircl- 
ises 
in which no peptic ulceration was demonstrated, the 


bronchial 
the abdominal 


being held responsible for 
It is believed that the 
exacer©r- 


lesion alone 
symptoms 
gastrointestinal disorder was provoked or 
bated by the pulmonary lesion, and it is suggested 
that the 


irritation of 1 of the vagus nerves by the 


growth in the thorax may be responsible for the 


production of symptoms *. A. Rey 


Pericardial Effusion, a Manifestation of Sys- 
temic Lupus Erythematosus. 8. S. Bercen, Jr.* 
Circulation, July, 1960, 22: 144-150. (*St. Luke’s 
Hosp., New York, N. Y.) 

The occurrence of pericardial effusion as a 
lupus 


Within 


ment manifestation of disseminated 


thematosus has not been emphasized 
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year period, 4 cases were admitted to a hospital 


Two of the group were misdiagnosed and treated 


incorrectly, partly because of failure to consider 


lupus erythematosus as a cause of pericardial ef- 


fusion. If this possibility is kept in mind, greater 


effort to secure tissue or bacteriologic proof is 


needed before pericarditis is considered arbitrarily 


to be idiopathic, viral, or tuberculous in origin 


Awareness of urinary, hematologic, skin, and serum 
protein changes will help in differentiating the 
pericarditis of lupus erythematosus from idiopathic 
pericarditis. Angiocardiography, pericardiocentesis, 
and pericardial biopsy may aid in diagnosis The 
literature on the t is reviewed 


WwW. J 


subje 
STEININGER 


Broncho-Lymph Node Fistula in Adults: Clinical 
Study of 41 Cases. H. Li*, Y. Cu’ten, Cuenc- 
Li, Cuov, Hsai-Yu Cuov, T 
Hvuanc, Cuun-Hene Li, and T. Cuane. Chin Med 

J, April, 1960, 80: 363-366. (*Wuhan 

China) 


losis Hosp., 


Of 1,790 patients with pulmonary 


Tubercu- 


tuberculosis 


who were bronchoscoped during the 4-year period 
from 1955 to 1958, 41 were found to have broncho 
lymph node fistulas, an incidence of 23 per cent 
16 to 61 ves 
than 30 


patients had multiple fistulas on 1 


The patients ranged in age from 


although the majority were less 
Seven of the 
side, and 1 patient had bilateral multiple fistulas 
Most of the fistulas were localized at the carina and 
the nearby main bronchi, with twice as many on the 
right as on the left. Medical treatment was thought 
to be rather disappointing, although no details ar 


Hype 


available L 


Serous Pericardial Hernia (in Spanish). D. Garcia 
Atonso*. Enferm Toraz, No. 33, 1960: 5-41 
*Dispensario Antituberculoso Central, Santan- 
der, Spain ) 
A 32-year-old woman was diagnosed as having 
lung field. She 
hospital with complaints of 


a hydatid cyst in the right lower 
was admitted to the 
dyspnea, precordial pressure, and shooting pain in 
the epigastrium. There was a history of rheumatic 
valvular cardiopathy and tuberculosis in the famils 
circumscribed, 


he ld To 


obtain a definite diagnosis, thoracotomy was per- 


toentgenograms showed a dense, 


homogenous shadow in the right lower 


formed. A pear-sized cystic formation was found 
in the median fissure compressing the cardiac se g- 
cyst, 300 ml 


anatomy, 


ment. From the of clear fluid were 


aspirated. Gross and 
chemical analysis of the punctate fluid established 
The literature, 
especially in respect to the differential diagnosis, is 


Z. VirAcu 


histopathology, 
the diagnosis: pericardial hernia 


presented 


|_| 

_ 
— 
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A Deficiency of Pulmonary Fibrinolysis in Hya- 
line-Membrane Disease. J. Lieserman*® and 
Ketitoca. New Engl J Med, May 19, 1960, 262 
999-1004. (*U. of California School of Med., Los 
Ange les) 

The plasminogen-activator assayed 


activity was 


specimens of 11 infants with 
79 adults and chil- 
dren with pulmonary edema, and 46 other 


Nine of the 11 sper 


completely 


in autopsied lung 


hvaline-membrane formation, 


iniants 


imens with 


dying perinatally 


hvaline-membrane formation 


enzyme wctivity, and 8 of these specimens 


onstrated an inhibitory effect. Two of th 


den 
cimens and 7 of the 79 cases with 
ilso lacked plasminogen-act 


defect, in 


edema 


that the 


18800) 


It is thought 


un alveolar capillary transudate, pr 


hyaline-membrane formation in 


sposes to 


wborn infant and may represent a true genet 


deficiency or, perhaps, enzyme depletion 


formation of a pulmonary transudate 
the natural process of amniotic-fluid production, the 
may be the 


of plasminogen activator 


of hvaline-membrane formation in 


most M. J 


SMALI 


Constrictive Pericarditis. Absence of Mediastinal 


Shift in the Presence of Unilateral Pleural 
Effusion. R. T. Beese* and W. H 
1MA Arch Intern Med, M ay, 1960, 105 755-757 
*Albany Med. College, N. Y.) 


The ibsence 


Con kKLIN 


of mediastinal shift in the presence 
of unilateral pleural effusion in 6 cases of proved 
This 


constri 


noted finding 


constrictive 
should 


pericarditis in patients 


peri urditis 1s 


serve to arouse suspicion of tive 


who might otherwise b« 


liagnosed to have chronic cardiac failure or disease 


f the lung and pleura. If constrictive pericarditis 


s suspected, further definitive studies to establish 
undertaken. P 


(usually 


the diagnosis sl ould be atients with 


hronK 


udherent pericarditis associated 


pulmonary tuberculosis, nontubercu- 


s pulmonary infection, or a tumor in the medi- 


stinuum) may 


ilso show unilateral ple ural effusion 
thout mediastinal s} ifting, but these patients do 
marked 
extremities, and severe dyspnea character 


pericarditis w.d 


not exhibit the hepatomegaly, edema oO 


constrictive STEININGER 


Use of the Tank Respirator in Overwhelming 
Bacterial Pneumonia. F. L. A. Zeret- 
Ortiz, and J. T. Evxrins, Jr. New Engl J Med 
June 23, 1960, 262: 1264-1266. (*Walter Reed 

Med. Center, Washington, D. C.) 


\ moribund patient with overwhelming staphyl- 


Army 


| pneumonia was successfully treated with the 


of mechanical breathing by an Emerson tank 
conventional forms of 


is believed that the su 


irator when all therapy 


failing. It il use 
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of this form of mechanical ventilation for primary 
bacterial pneumonia is without precedent. The use 
of the tank should be 
severe bacterial pneumonia when alveolar ventila- 


respirator considered in 


tion has become so impaired as to threaten life. 


In the past it has not been an uncommon experience 


to have patients with overwhelming staphylococcal 


pneumonia die before therapy could become ef- 


fective. The great speed and viciousness with which 


staphylococcal pneumonia may progress has de- 


feated many physicians even though the disease 


was recognized early, appropriate antimicrobials 


were administered, complications were managed 
and 


with frequent aspirations were employed. The ad- 


promptly, and bronchoscopy tracheostomy 


ditional aid given by a respirator may help sustain 
1 patient long enough for specific therapy to be- 


ome efiective The authors do not advocate , as the 


first choice " 


other forms of mechanical ventilation, 
intermittent breathing, 
be d, bag 


type of mechanical breathing seems to be indicated 


such as 


positive-pressure 


rocking and breathing. However, any 


or during the 
J. SMALL 


if a tank respirator is not available, 
nterval while one is being obtained —M 


Pneumocystis Carinii Pneumonia in the Adult. 
E. Rusin* and F. G. Zax. New Engl J Med, 
June 30, 1960, 262: 1315-1317. (*Mount 
Hosp., N. Y., N. Y.) 

\ case ol 
in an elderly man suffering from pemphigus vulgaris 

The 


is still a 


Sinai 


subclinical pneumocystis pneumonia 


is presented and the literature is reviewed 
the 
matter of dispute 


organism P. carinii 
hold it to be 


consider it to be a 


exact nature of 


Some a fungus, 


but the majority protozoon 
The organism is probably saprophytic and wide- 
spread, and proliferates only under conditions of 


The affects 


infants during the period when the serum level of 


decreased resistance disease usually 


gamma globulin is lowest, with the peak incidence 


between the tenth and the fourteenth weeks. In 


iddition, most infants with the disease are eithe: 
premature or suffering from a debilitating disorder 
The disease has rarely been recorded in adults and, 
of 13 


n lly 


cases culled from the literature, 4 were origi- 


not recognized as being associated with P 
mu. The incidence of the disease is surely greater 
than the number of cases reported suggests 


M. J 
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Pulmonary Alveolar Proteinosis. E.G. Harrison. 
Jr.*, M. B. Drvertie, and A. M. Otsen. JAMA, 
May 28, 1960, 173: 327-332. (*Mavo Clinic, Roch- 
ester, Minn.) 

Pulmonary alveolar proteinosis is a disease of 


unknown cause, with characteristic pathologic 


hanges in the lungs and a clinical course that may 
the 


A case in a 42-year-old man is re- 


in independently of extensive roentgeno- 


graphic changes 


lacked 
pul 
tion with 
if the 
primary 
externa 
{ 
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ported which took a rapidly fatal course. Clinically, 
progressive pulmonary insufficiency was the lead- 
ing symptom. Functional tests showed diminished 
pulmonary volumes and severe diffusion capacity 
relatively acellular, 
philic material filled the alveoli. There 
inflammatory reaction in the interalveolar septa 


H. 


On autopsy, dense, eosino- 


was no 


Pulmonary Alveolar Proteinosis—Report of a 
Case and Review of the Literature (in Japa- 
Oxa*, H. Kanacami, S. Nasu, K 
Mryacawa, K. Sera, T. Korxe, and T. Hanta. Jap 
J Chest Dis, June, 1960, 19: 391-402. (*Kosankin 
Institute, Tohoku U., Sendai, Japan) 
alveolar 


nese) Ss 


Thirty-three cases of pulmonary pro- 
teinosis have been reported in the literature from 
the United States, Canada, England, and Italy, and 
the first this illness in 


the writers report case of 


Japan. The patient was a 19-year-old female who 


admitted because of roentgeno- 
graphic findings of pulmonary sarcoidosis although 
the patient felt only slight fatigue. Clinical labo- 
ratory tests, pulmonary function tests, and cathe- 
terization of the heart 


findings except for a slight disturbance of diffusion 


was suspicious 


revealed almost normal 
of air and decreased arterial oxygen saturation and 
tension. The histologic findings in the biopsy speci- 
men of the lung were, however, compatible with pul- 
monary alveolar proteinosis, and the writers claim 
that this diagnosis could not be made except by 
biopsy of the lung. The patient was still alive at the 
time of writing, but transition of her illness into 
pulmonary fibrosis was expected because of in- 
creased argentophilic fibers of the alveolar walls 
I. TaTENno 
Pathology of the Pulmonary Vessels. D. Heatn* 
Brit J Dis Chest, April, 1960, 54: 182-185. (*Queen 
Elizabeth Hosp., Birmingham, England) 
Characteristic structural changes occur in the 
elastic and muscular arteries and in the arterioles 
of the lung in patients with chronic pulmonary 
These and 


grades. The that 


changes are described 
data suggest 


and associated hy- 


hypertension 
classified into 6 
pulmonary vascular resistance 
pertension are composed of functional and organic 
components, the latter becoming increasingly im- 
portant as the changes of hypertensive pulmonary 


vascular disease become more severe M. J. Smau 


A New Form of Respiratory Disease in Prema- 
ture Infants. M.G. Wiison* and V. G. Mrxrry 
AMA J Dis Child, April, 1960, 99: 489-499. (*U 
of California Med. Center, Los Angeles) 

Five cases are described of respiratory disease of 
unknown etiology in premature infants. In all 
5 cases, the distinguishing characteristics included 
the gradual development of dyspnea and early and 
involvement of the lungs roent- 


striking diffuse 
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genographically; in some, subsequent interstitial 
fibrosis and cor pulmonale were also present. The 
illness in the 5 infants varied con- 


died 


2 months, and 3 weeks, respectively, 


duration of 


siderably. Three infants approximately 2 


months, 7! 
after the onset of symptoms. Two infants are still 
alive 15 months and 12 months after the onset of 
symptoms. There was no fever unless infection oc- 
curred. There was a tendency for the pulmonary 
disease to resolve in the surviving infants. The 
lungs of 2 infants showed interstitial fibrosis and 


® mononuclear cellular infiltration—M. J. Smaui 


The Management of Respiratory Infection. A. B 
Tayior*. Brit J Dis Chest, April, 1960, 54: 157 
159. (*Queen Elizabeth Hosp., Birmingham, Eng- 
land) 

Infections of the respiratory tract are usually due 
to the viruses of the common cold, influenza, or 
the adenoviruses. Virus infection of the lung itself 
is rare in civilian practice in this country and a 
diagnosis of viral pneumonia is rarely warranted 
Atypical primary pneumonia was seen in wartime 
but it is not often found now. Bronchitis has special 
features because of its explosive development and 
Antimicrobials help to 
should be 
high 
artery pressure. For prophylactic use, long courses 


diffuse and bilateral extent 
limit the 
early to 


bacterial infection and used 


shorten the period of pulmonary 
of tetracycline have been recommended and may 
help some patients. Pneumonia has largely changed 
in character from the old classic lobar pneumonia to 
either a desce nding bronchiolitis with broncho- 
pneumonia or some form of aspiration pneumonia 
The most difficult to 


treat is scattered bronchopneumonia in lungs al- 


with a factor of atelectasis 


ready severely damaged by bronchitis and emphy- 
sema. It is in these cases that tracheotomy has its 
great advantages. By reducing the dead space, in- 
creasing the oxygen inhalation to a high concentra- 
tion, and aspirating bronchial secretions from those 
patients unable to cough them up, many patients 
are relieved who would otherwise quickly die. Bron- 
chiectasis is perhaps less commonly seen in its 
florid state now because of the better treatment of 
the fundamental causes of atelectasis and super- 
infection and 
frequent use of antimicrobials give much relief 


imposed Frequent physiotherapy 
Unresolved pneumonia is very frequently the be- 
ginning of a bronchial carcinoma, and the label 
“unresolved pneumonia” should never be used diag- 
nostically, but should be an indication for investi- 
gation. Early bronchoscopy and, if necessary, tho- 
racotomy are measures that should be applied 
Early and effective surgery can offer patients more 
than a 21 per cent chance of surviving 10 vears 
Empyema from pneumonia is perhaps less common 
now because of antimicrobials, and often has a quiet 
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onset which may make diagnosis difficult. Drainage 


in the intermediate stage can still be used but, if 
the condition 18 at all prolonged, thoracotomy and 
and 


decortication of the lung lead to quick cure 


early restoration of respiratory function 


M. J 
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Congenital Malformations of the Respiratory 
Organs (in Spanish). N. Gonzarez De Veca*. Re 
Esp Tuberc, 1960, 299: 52-90 


Escolastica 9, Granada, Spain) 


February, *Santa 
This is a report on conge nital anomalies of the 
respiratory system as presented and discussed at the 
meeting of the Andalucia, Extremadura and Murcia 
Chapter of the American College of ( Physi- 
cians held on May 23, 1959, in Cordova, Spain 
Z. 


*hest 


Systemic “Rheumatoid Disease” with Interstitial 


Pulmonary Fibrosis. A Report of Two Cases. 
4. J. Oonmene*. AMA Arch Intern Med, May, 
1960, 105: 762-769. (*1330 D Clifton Ave., Clifton, 
New Jersey) 


Two cases of systemic rheumatoid disease are 


presented in which diffuse interstitial pulmonary 


fibrosis appeared as a significant manifestation of 


Lung biopsy was performed in each 


the disease 


case. Pulmonary function studies revealed a re- 


strictive ventilatory defect in both patients 


vere cor pulmonale was present in 1. In 1 sub 
interstitial pulmonary fibrosis occurred in the 
usual circumstance of anarthritic rheumatoid dis- 
use. The chest 


may 


roentgenogram in rheumatoid dis- 


demonstrate bilateral infiltrations which 


may closely simulate miliary tuberculosis, sar- 


inhalation dust disease, viral or bacterial 


bronchopneumonia, lymphangiti ircinoma 


These diagnoses are to be excluded in every case 

W. J. Srerincer 

Pulmonary Fibrosis in Scleroderma. Report of 
a Case with Pulmonary Function Studies to 
Evaluate Corticosteroid and Relaxin Therapy. 
R. E. Tranevapa*, D. H. Smmons, and J. H 
Mitier. AMA Arci t Ved, April, 
607-612 of Calhforn 
Med., Los 


Pulmonary 


1960. 105 
Angel 
fun 


blood gas, and respiration 


hanices studies in a use of generalized sclero- 
involvement demon- 


block 


severe restrictive pulmonary insuffi- 


ma with severe pulmonary 


strated the ilveolar-capillary 


presence ol the 
svndrome 


wit! 


These changes occurred in the absence ol 


significant hanges im the chest 


dete 


won, lung volun 


roentgeno- 


ram, but were readily table through study of 


lung and 


racic wall compliances. Complian rmina- 


the pulmonary fun 


suggested as a 


ot hanges 
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sues, and for objective evaluation of therapy. No 
beneficial effect of relaxin or corticosteroid therapy 


was demonstrable —W. J. Srerntncer 


TUBERCULOSIS, PULMONARY 


Present Status of Collapse Therapy (in German) 
\ Satrier*. Wien Med Wschr, February, 1960, 
110: 107-109. (*Kaiserstrasse 83, Vienna, Austria) 


Pneumothorax treatment is indicated: (a) in 


fresh, infiltrative, disseminated processes with cavi- 


tation when the process is stable; (b) as a treat- 


pulmonary hemorrhage; (c) if 


ment in massive 


other therapeutic measures are not feasible (eg., 


liter resection of thoracoplasty on the opposite 
side). In all of these cases, the pneumothorax should 
string- 


Thoracoplasty is indicated 


be made complete by cauterization of any 
like adhesions present 
n those cases in which resection cannot be recom- 
mended because of the patient’s age, the presence 
of bilateral processes, thick pleural adhesions, or 
decreased respiratory function; it is also indicated 
in cases of residual cavity, empyema, and perfora- 
tion if a decortication is not advisable. Extrapleu- 
ral pneumothorax, pheumolysis, and the phrenic 
nerve operations are no longer in vogue. Pneumo- 
of conservative treat- 


Z. VirAcu 


peritoneum is a useful way 


ment but its effect ~ not decisive 


Relapse of Pulmonary Tuberculosis after Pneu- 
moperitoneum. M. Wang* and H. Li. Chin Med 
J, March, 1960, 80: 252-255. (*Chung Shan Hosp., 
Shanghai First Med. College, China) 

ne hundred clinically “cured” 


patients with 


pulmonary tuberculosis who had been diseharged 
prior to August, 1957, after receiving therapeutic 
pheumoperitoneum were reviewed, and it was found 
that 34 of these patients had suffered relapses. Al- 
most all of the relapses occurred within 3 years of 
termination of the therapeutic pneumoperitoneum 
Of those patients receiving artificial pneumoperito- 
neum without chemotherapy, 49 per cent relapsed 
whereas, of those receiving both pneumoperitoneum 


ind chemotherapy, 18 per cent relapsed —L. Hype 


Sulphur Hexafluoride Pneumoperitoneum. J 

Asprn* and J. D. P. Daviw. Tubercle, April, 1960, 
41: 146-147. (*Wolverhampton Chest Clinic, 
England) 

The 
uoride (SF,) has been used to give 167 pneumo- 
refills to 18 Apart 
vial episodes, there have been no adverse compli- 
The that 


need not be shorter 


relatively insoluble inert gas sulfur hexa- 


peritoneum patients from 2 


itions (merican experience with this 


given at 
is fully confirmed 


gas refills intervals 
An SF, refill 
in place of the usual 1,000 ml. of air will 


lead to satisfactory elevation of the diaphragm for 


than 4 or 5 weeks 
of 800 ml 


5 weeks and sometimes longer. As shown by further 


of the diaphragm, the total gas volume 


ABSTRACTS 


first days after refill, but no 
undue tightness was experienced by patients whose 
100 or 200 


Exposure to 


increased during the 


sulfur hexafluoride refills amounted to 
ml. less than the usual volume of air 
radiation at screening and time spent at the clinic 
can be more than halved, to the satisfaction of pa- 


tient and doctors alike M. J 


SMALI 


Squamous Epithelial Cancer of the Pleura Fol- 
lowing Extrapleural Pneumothorax for Pul- 
monary Tuberculosis. T. Bruce*, G. Danusrrom, 
and L. -G. Ueata. Acta Tuberc Scand, No. 3-4, 
1960, 38: 261-266. (*Soderby Hosp., 


Sweden ) 


Uttran, 


Four cases of squamous epithelial cancer of the 
pleura developed in patients who had been treated 
with extrapleural pneumothorax and extrapleural 
pneumonolysis. The tumors were found many years 
after the pneumonolysis and not until refills of air 
had been stopped. In all 4 cases there was per- 
sistent extrapleural effusion, which increased after 
varying periods of time, producing pressure symp- 
toms. In 3 of the 4 cases, there was extension of the 
carcinoma to extrapleural structures 


W. J. Srerntncer 


Usefulness of Therapeutic Pneumothorax for 
the Cure of Tuberculous Cavities (in French 
C. Trocmé*. Rev Tuberc (Par), April, 1960, 24 
516-525. (*Saint-Etienne, France) 

A review of the 
tuberculous cavities are treated with chemotherapy 


literature revealed that, when 


alone, cavity closure is obtained in approximately 


40 per cent after 6 months and 60-70 per cent alter 
hand, 


prolongation of treatment. On the other 


these who associate early pneumothorax with 


chemotherapy in cavitary cases obtain cavity clo- 
sure in less than 3 months (provided there is a free 
The 


cavity 


pleural space) in 95-100 per cent of the cases 


personal experience of the author showed 


closure in 95 cent of cases with early chemo- 


therapy plus pneumothorax, and 45 per cent with 


chemotherapy, pneumothorax in 3-6 


months —\ 


without 


LEITES 


Apical Localization of Pulmonary Tuberculosis. 
R. L. Ruey*. Bull Johns Hopkins Hosp, No. 4, 
1960, 106: 232-239. (*Johns Hopkins U. School of 
Med., Baltimore, Md 
A revi of the 


orts the 


literature is presented which 


concept that tuberculosis localizes at 
lung where oOxvgen tensior 


bacilli, blood 


listributed at random tl 


apex of the 
st. Tuberck 


initially 


whether borne or air 


borne. are rough- 
out the lungs and establish foci in various areas of 
pulmonary tissue if the host resistance is low, 
children, 


infection 


as 
und in races having high susceptibility to 


In contrast, selective apical localization 


it favored when host r is 


verculosis 1s 


295 


high, such as that encountered upon reinfection or 
In primary iniection in adults from resistant races 
Factors affecting susceptibility of the lungs to tu- 
berculous infection may be divided, therefore, into 
two categories: (1) the specific and nonspecific 
mechanisms of host resistance, with the exception of 
lung tissue oxygen tension, and (2) lung tissue 
differs at the 


C. H. Prerce 


oxygen tension which apices from 


other areas in the lungs 


Bronchial Changes after Exudative Pleurisy in 
Pulmonary Tuberculosis. T. Patva* and E 
Hunt. Acta Tuberc Scand, No. 1, 1960, 39: 67 

75. (*Satakunta Sanatorium, Harjavalta, Finland) 
Results are reported of bronchoscopic and bron- 

chographic examinations in a series of 103 patients 

with previous exudative pleurisy; 99 of the cases 
were tuberculous, 89 with parenchymal involve- 
ment. Tuberculous bronchitis appeared in 10 per 
cent of this series, as frequently as was found ear- 
lier in general tuberculous case material. Bronchiec- 

tatic changes were more frequent, appearing in 62 

per cent. In 10 cases the changes consisted solely 

of displaced or compressed bronchi due to pleural 
adhesions without bronchiectasis. The findings sug- 

gest that if pulmonary tuberculosis develops in a 

previously pleuritic lung, the bronchial alterations 

in general are more widespread than in tuberculosis 


without pleurisy —W. J. Srernincer 


Gastric Function in Cases of Pulmonary Tuber- 
culosis. G. Puronit*, J. Sacuper, and K. SHuKLa 
Indian J Chest Dis, April, 1960, 2: 83-85. (*Ma- 

Ghandi Memorial Medical College, In- 

India) 

The increased incidence of pulmonary tuberculo- 


hatma 


dore 


sis in gastrectomy patients led to this study of the 
normal stomach reaction in tuberculous patients 
Studies of fasting juice, fractional gastric analysis, 
and cytologic examinations of the gastric contents 
were carried out in a group of 25 tuberculous pa- 
tients who were not receiving antituberculosis drugs 
A mild degree of hypochlorhydria was found in 
these patients. The cytologic examinations showed 
no alterations from the normal except for a much 
lower incidence of epithelial cells, which is not be- 
Rovrt 


heved to be of any significance A 


Treatment in Pulmonary 
Tatri*. Schweiz Z 
(*3, Route ron, 


Lipopolysaccharide 
Tuberculosis (in French). V 
Tuberk, No. 1, 1960, 17: 2-61 
Lausanne, Switzerland) 

Of 69 patients (51 men and 18 women, aged 18 to 


72 vears) treated for an average of 3 months with 


a lipopolysaccharide designated Sa 1083-11, 17 im- 


proved, 15 appeared to improve, 26 remained un- 


changed, and 8 patients became worse. The lipo- 


polysaccharide was given to those patients who did 


not respond satisfactorily to antimicrobials. Con- 
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onset which may make diagnosis difficult. Drainage 


in the intermediate stage can still be used but, if 


the condition is at all prolonged, thoracotomy and 
quick cure and 


decortication of the lung lead t 


early restoration of function 


M. J 


respiratory 


SMALI 


Congenital Malformations of the Respiratory 
Organs (in Spanish). N. Gonzatez De Veca*. Re 
Esp Tuberc, February, 1960, 299: 52-90 


Escolastica 9, Granada, Spain) 


*Santa 


This is a report on congenital anomalies of the 
respiratory system as presented and discussed at the 
meeting of the Andalucia, Extremadura and Murcia 
Chapter of the American College of Chest Physi- 
cians held on May 23, 1959, in Cordova, Spain 


Z. 


Systemic “Rheumatoid Disease” with Interstitial 
Pulmonary Fibrosis. A Report of Two Cases. 
A. J AMA Arch Intern Med, May, 
1960, 105: 762-769. (*1330 D Clifton Ave., Clifton, 
New Jersey) 


OGNIBENE* 


Two cases of systemic rheumatoid disease are 


presented in which diffuse interstitial pulmonary 
fibrosis appeared as a significant manifestation of 


the disease. Lung biopsy was performed in each 
re vealed a re- 


both 


vere cor pulmonale was present in 1 


case. Pulmonary function studies 


strictive ventilatory defect in patients. Se- 
In 1 subject, 
interstitial pulmonary fibrosis occurred in the un- 


dis- 


in rheumatoid dis- 


usual circumstance of anarthritic rheumatoid 
ease The 


may 


chest roentgenograin 


demonstrate bilateral infiltrations which 


Cast 


may closely simulate miliary sar- 


tuberculosis, 


coidosis, inhalation dust disease, viral or bacterial 


bronchopneumonia, or lymphangitic carcinoma 
These diagnoses are 


WwW. J 


to be excluded in every case 


STEININGER 


Pulmonary Fibrosis in Scleroderma. Report of 
a Case with Pulmonary Function Studies to 
Evaluate Corticosteroid and Relaxin Therapy. 
R. E. Traneuvapa*, D. H and J. H 
Mutter. AMA Arch Intern April, 1960, 105 
607-612. (*U. of School of 
Med., Los 


Pulmonary 


SIMMONS, 
Ved, 
Southern California 
Angeles) 

function, blood gas, and respiration 


mechanics studies in a case of generalized sclero- 


derma with severe pulmonary involvement demon- 
strated the presence ol the alveolar-capillary block 
syndrome with severe restrictive pulmonary insuffi- 


ney. These changes occurred in the absence of 


very significant changes in the chest roentgeno- 


gram, but were readily detectable through study of 


the pulmonary function, lung volume, and lung and 
thoracic wall compliances. Compliance determina- 
tions are suggested as a technique for early deter- 
mination of changes in lung and thora 


soft tis- 


ABSTRACTS 


sues, and for objective evaluation of therapy. No 
beneficial effect of relaxin or corticosteroid therapy 


was demonstrable W. J. Srernrncer 


TUBERCULOSIS, PULMONARY 


Present Status of Collapse Therapy (in German) 
\ Satrier*. Wien Med Wachr, February, 1960, 
110: 107-109. (*Kaiserstrasse 83, Vienna, Austria) 

indicated: (a) im 


Pneumothorax treatment is 


fresh, infiltrative, disseminated processes with cavi- 
tation when the process 1s stable: (b) as a treat- 


ment in massive pulmonary hemorrhage; (c) if 
other therapeutic measures are not feasible (eg. 
ifter resection or thoracoplasty on the opposite 
side). In all of these cases, the pneumothorax should 
be mace 


complete by cauterization of any string- 


like adhesions present. Thoracoplasty is indicated 
in those cases in which resection cannot be recom- 
mended because of the patient’s age, the presence 
of bilateral processes, thick pleural adhesions, or 
decreased respiratory function; it is also indicated 
in cases of residual cavity, empyema, and perfora- 
tion if a decortication is not advisable. Extrapleu- 
ral pneumothorax, pneumolysis, and the phrenic 
herve operations are no longer In vogue Pneumo- 
a useful way of conservative treat- 


Z. VirAcu 


peritoneum 18 


ment but its effect is not decisive 


Relapse of Pulmonary Tuberculosis after Pneu- 
moperitoneum. M. Wang* and H. Li. Chin Med 
J, March, 1960, 80: 252-255. (*Chung Shan Hosp., 
Shanghai First Med. College, China) 

One hundred clinically “cured” 


patients with 


pulmonary tuberculosis who had been discharged 
prior to August, 1957, after receiving therapeutic 
pheumoperitoneum were reviewed, and it was found 
that 34 of these patients had suffered relapses. Al- 
most all of the relapses occurred within 3 years of 
termination of the therapeutic pneumoperitoneum 
Of those patients receiving artificial pheumoperito- 
neum without chemotherapy, 49 per cent relapsed 
whereas, of those receiving both pneumoperitoneum 


ind chemotherapy, 18 per cent relapsed —L. Hype 


Sulphur Hexafluoride 
Asprn* and J. D 
41: 146-147 
England) 
The 


Pneumoperitoneum. J 
P. Davin. Tube cle, April, 1960, 
(*Wolverhampton Chest Clinic, 
relatively insoluble 


inert gas sulfur hexa- 


fluoride (SF,) has been used to give 167 pneumo- 


peritoneum refills to 18 Apart 
trivial episodes, there have been no adverse compli- 
The that this 
gas refills need not be given at shorter intervals 
is fully confirmed. An SF, refill 
of 800 ml. in place of the usual 1,000 ml. of air will 
lead to satisfactory elevation of the diaphragm for 


patients from 2 


cations (American experience with 


than 4 or 5 wee ks 


5 weeks and sometimes longer. As shown by further 


elevation of the diaphragm, the total gas volume 


| 

} 
| 
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increased during the first days after refill, but no 
undue tightness was experienced by patients whose 
hexafluoride 100 or 200 


mil. less than the usual volume of air. Exposure to 


sulfur refills amounted to 
radiation at screening and time spent at the clinic 
can be more than halved, to the satisfaction of pa- 
tient and doctors alike M. J. SMA 


Squamous Epithelial Cancer of the Pleura Fol- 
lowing Extrapleural Pneumothorax for Pul- 
monary Tuberculosis. T. Bruce*, G. DAMLSTROM, 
and L. -G. Ueata. Acta Tuberc Scand, No. 3-4, 
1960, 38: 261-266. (*Soderby Hosp., 


Sweden ) 


Uttran, 


Four cases of squamous epithelial cancer of the 


ple ura deve loped in patients who had been treated 


with extrapleural pneumothorax and extrapleural 


pneumonolysis. The tumors were found many years 
after the pneumonolysis and not until refills of air 
had been stopped. In all 4 cases there was per- 
sistent extrapleural effusion, which increased after 
varying periods of time, producing pressure symp- 
In 3 of the 4 cases, 


carcinoma to extrapleural structures 


toms there was extension of the 


W. J. Srernrmncer 


Usefulness of Therapeutic Pneumothorax for 
the Cure of Tuberculous Cavities (in French) 
C. Trocmé*. Rev Tuberc (Par), April, 1960, 24 
516-525. (*Saint-Etienne, France) 

\ review of the literature revealed that, when 
tuberculous cavities are treated with chemothe rapy 
alone, cavity closure is obtained in approximately 
40 per cent after 6 months and 60-70 per cent after 
other hand, 


prolongation of treatment. On the 


those who associate early pneumothor ix with 


chemotherapy in cavitary cases obtain cavity clo- 
provided there is a free 
The 


cavity 


in less than 3 months 


sure 
ises 


ple ural space) in 95-100 per cent of the 


personal experience of the author showed 


closure in 95 per cent of cases with early chemo- 


therapy plus pneumothorax, and 45 per cent with 


chemotherapy without pneumothorax in 3-6 


months —V. Leires 


Apical Localization of Pulmonary Tuberculosis. 
R. L tutey*. Bull Johns Hopkins Hosp, No 4 
1960, 106: 232-239. (*Johns Hopkins | 
Med., Baltimore, Md.) 


4 review of the literature is presented 


School of 


which 


supports the concept that tuberculosis localizes at 


the apex of the lung where oxygen tension is high- 
est. Tubercle bacilli, whether blood borne or air 
borne, are initially distributed at random through- 
out the lungs and establish foci in various areas of 
pulmonary tissue if the host resistance is low, as in 
children, and in races having high susceptibility to 
selective apical localization 


infection. In contrast, 


of tuberculosis is favored when host resistance is 


295 


high, such as that encountered upon reinfection or 
im primary iniection in adults from resistant races 
Factors affecting susceptibility of the lungs to tu- 
berculous infection may be divided, therefore, into 
(1) the 


mechanisms of host resistance, with the exception of 


two categories: specific and nonspecific 


and 
at the 
PIERCE 


lung tissue (2) lung tissue 


oxygen 


oxygen tension, 
differs 


areas in the lungs—C. H 


tension which apices from 


other 


Bronchial Changes after Exudative Pleurisy in 
Pulmonary Tuberculosis. T. Patva* and E 
Huunti. Acta Tuberc Scand, No. 1, 1960, 39: 67 
75. (*Satakunta Sanatorium, Harjavalta, Finland) 
Results are reported of bronchoscopic and bron- 

chographic examinations in a series of 103 patients 

with previous exudative pleurisy; 99 of the cases 
were tuberculous, 89 with parenchymal involve- 
ment. Tuberculous bronchitis appeared in 10 per 
cent of this series, as frequently as was found ear- 
lier in general tuberculous case material. Bronchiec- 

tatic changes were more frequent, appearing in 62 

per cent. In 10 cases the changes consisted solely 

of displaced or compressed bronchi due to pleural 
adhesions without bronchiectasis. The findings sug- 

gest that if pulmonary tuberculosis develops in a 

previously pleuritic lung, the bronchial alterations 

in general are more widespread than in tuberculosis 


without pleurisy —W. J. Srernincer 


Gastric Function in Cases of Pulmonary Tuber- 
culosis. G. Puronit*, J. Sacuper, and K. SHuKLa 
Indian J Chest Dis, April, 1960, 2: 83-85. (*Ma- 

Ghandi Memorial Medical College, In- 

India) 

The increased incidence of pulmonary tuberculo- 


hatma 


dore, 


sis in gastrectomy patients led to this study of the 


normal stomach reaction in tuberculous patients 
Studies of fasting juice, fractional gastric analysis, 
ind cytologic examinations of the gastric contents 
were carried out in a group of 25 tuberculous pa- 
tients who were not receiv ing antituberculosis drugs 


A mild 


these patients. The cytologic examinations showed 


degree of hypochlorhydria was found in 


no alterations from the normal except for a much 
lower in¢ idence of epithelial ce lis, which is not be- 


lieved to be of any significance EF. A. Rourr 


Treatment in Pulmonary 
Tatri*. Schweiz Z 
(*3, Route d’Oron, 


Lipopolysaccharide 
Tuberculosis (in French). V 
Tuberk, No. 1, 1960, 17: 2-61 
Lausanne, Switzerland) 

Of 69 patients (51 men and 18 women, aged 18 to 
72 vears) treated for an average of 3 months with 
a lipopolysaccharide designated Sa 1083-11, 17 im- 
26 remained un- 
The lipo- 
polysaccharide was given to those patients who did 


proved, 15 appeared to improve, 
changed, and 8 patients became worse 


not respond satisfactorily to antimicrobials. Con- 
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ventional antituberculous drugs in various com- 


binations were administered simultaneously. The 
uleerocaseous processes constituted the best indica- 


The 


it influences favorably the 


tion for this treatment drug is a purified ex- 
tract of Escherichia coli: 
phagocytic power of the leukocytes, activates the 
reticuloendothelial system, and stimulates the con- 
nective tissues promoting cicatrization. It has a 
pyrogenic effect and produces eosinopenia, lympho- 
penia, and granulocytosis. It is not hepatotoxic. No 
antigenic sensibilization was observed and the he 

m igglutin ition reaction (Middlebrook-Dubos) was 
Th 


values of the | 


not modified by this treatment hematolog 


ture and the corticosteroid 


with 


um hange d. Treatment this 
should be 


und rapid weight 


remaine d 


tients 
lipopolysaccharide interrupted in 


event ol excessive loss, tne 


roentgenograms reveal worsening of the disease 


or when the sputum becomes positive for acid-fast 


bacilli—Z. VirAcn 


The Influence of Pregnancy and Delivery on 
Tuberculosis. M. Jestorr*. Dis 
649-655. (*Malben Hosp. for 
Israel) 


Fifty-five pregnant women with active tubercu 


Pulmonary 
Chest, June, 1960, 6 
Chest Diseases, Beer-Yaacov, 


losis were treated with antimicrobial drugs between 
1952-1957, 


ifter delivery 


2 showed of deteriora- 
In the 


changes were all for the better. There 


and only signs 


tion other case 8, postpartum 


were no com 
plications in the conditions of the mothers or in 
fants as a result of having received the drugs 


I \. Rourr 


Silicotuberculosis. G. C. Brainx*, Grzyvsowsk! 
and G. B. Lang. Canad Med Ass J, May 7, 1960, 
19: 959-965. (*Ontario Dept. of Health, Canada) 
One hundred and fifty-nine ex-gold miners with 

silicosis or silicotuberculosis were studied and fol- 

lowed for 242 years. A quarter of the patients had 


nodular opacities, almost half had conglomerate 


shadowing, and the remainder showed either mas- 
sive shadowing or scattered calcified densities. In 
55 cases, acid-fast bacilli were found on culture of 
sputum on 1 or more occasions. Patients with nodu 


had 


with conglomeration and massive 


lar opacities alone positive sputum as fre 


quently as those 


shadowing or multiple calcifications. This was an 
unexpected finding. In 7 cases with cavitation, the 
Only 


patients studied had negative tuberculin re- 


sputum was repeatedly positive 10 per cent 
of the 
ind all with positive sputum had positive 
There 12 of 
which were due to either respiratory failure, tuber 
Only 3 of 


patients had rece ived continuous che mother- 


ictions, 


tuberculin reactions were 22 deaths, 


culosis, cor pulmonale, or 


pneumonia 


these 


ipy for more than 12 months. Of the surviving pa- 


tients, 43 had continuous antimicrobial treatment 


for a period exceeding 2 years, and 23 had such 
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treatment for more than 1 year. Of the 30 patients 


with repeatedly positive sputum, conversion oc- 
curred in 26. In the great majority of patients, the 
roentge nographic appearance remained stationary, 
although definite improvement was noted in 9 


E. A. Riey 


TUBERCULOSIS, NONPULMONARY 


Tuberculous Meningitis Since the Introduction 
of Isoniazid. A. Pines*. Tubercle, April, 1960, 
41: 117-122. (*U. of Edinburgh, Scotland) 
Thirty-nine patients with tuberculous meningitis 

were treated between September, 1953 and March, 

1958 and followed up to the end of 1958; 32 (82 

per cent) survived. Most complications resolved 

spontaneously, including spinal block, which did not 
require the cisternal or ventricular injections still 


sometimes advocated. Permanent sequelae have 
been few and 90 per cent of the survivors are per- 
fectly normal in intellect and behavior. Twenty-six 
patients received intrathecal streptomycin, and 13 
got none. All were given systemic isoniazid, PAS 
and, often, streptomycin. Though retrospective, the 
suggest that 


slightly or moderately impaired, intrathecal strep- 


results when consciousness is only 


tomycin is unnecessary. In advanced cases, although 
it is still uncertain whether intrathecal streptomycin 
confers any extra benefit, most clinicians would 
feel impelled to give it because of the very high 
mortality. Possibly it is more important to give 
isoniazid intrathecally, since in advanced cases dif- 
fusion into the cerebrospinal fluid (CS.F.) from 
the blood may 


cases, at least 50 per cent of the patients still die 


stream be reduced. In advanced 
de spite the use of corticosteroids, tuberculin, and 
early diagnosis remains impera- 


tive. Changes in the CS.F. are of minor importance 


surgical measures: 


once the diagnosis has been made and the patient 


is well on the way to recovery. As soon as he is 
well clinically, lumbar puncture could probably be 
dispensed with. Similarly, the restoration of the 
CSF 


the cessation of che motherapy 


glucose level to normal does not determine 
occasional relapse 
does occur if chemotherapy is stopped soon after- 
ward. None of the patients treated in this series 
relapsed, nor have tuberculous lesions appeared 
12 to 18 months of con- 
tinuous chemotherapy are sufficient treatment, even 
in the presence of 
M. J. 


elsewhere. It seems that 


obvious miliary tuberculosis 


Congenital Tuberculosis: Report of a Case with 
Unusual Features. R. M. Topp*. Tubercle, Feb- 
ruary, 1960, 41: 71-74. (*U. of Liverpool, Eng- 
land) 

The case is reported of an infant with congenital 
tuberculosis in whom the presenting feature was 

The 


generalized Ivmph node enlargement infant 


i 
t 
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was born at full-term after an extra-uterine preg- 


nancy, and the mother showed no evidence of pro- 
roentgeno- 


gressive tuberculosis either clinically, 


graphically, or on post-mortem examination. The 


mother of a baby who develops congenital tubercu- 
losis usually has advanced tuberculosis, but some- 
times no evidence of maternal tuberculosis is found 
The 
difficult to establish ante mortem, but it should be 


liagnosis of congenital tuberculosis may be 
suspected when the newborn baby whose mother 
has active tuberculosis fails to gain weight afte: 
the first week of life, develops unexplained pyrexia 
or jaundice, or shows progressive enlargement of 
the liver and spleen. The finding of considerable en- 
largement of the cervical, axillary, and inguinal 
lymph nodes at the time of birth in this patient was 
an unusual manifestation which has not been re- 


ported previously —M. J. Sma. 


Cutaneous Tuberculosis. J. B 
Burns. Canad Med Ass J, 
(*Henry Ford Hosp., 


Pseudoprimary 
Kvopstetn* and R. E 
May 7, 1960, 49: 977-980 
Detroit, Mich.) 

The case is presented of a 28-year-old Negress 
with an ulcerated nodule above the left side of her 
upper lip, with regional adenitis and lymphangitis 
The lesion both grossly and histologically resem- 
bled tuberculosis verrucosa cutis and primary inocu- 
lation tuberculosis. Cultures from the lesion grew 
typical colonies of Myobacte rium tuberculosis. A 
chest roentgenogram revealed bilateral lesions com- 
patible with sarcoidosis. Gastric cultures were nega- 
tive. Both the cutaneous and pulmonary lesions 
cleared after isoniazid and PAS therapy was insti- 


tuted —E. A. Ritey 


Tuberculosis of the Middle Ear. A. L. Jeanes* 
and I. Frrepmann. Tubercle, April, 1960, 41: 109- 
116. (*Institute of Laryngology and Otology, 
London, England) 

During the period 1950-1959, 12 cases of tuber- 
culosis otitis media were seen at the Royal Na- 
tional Throat, Nose and Ear Hospital, London. The 
majority of the patients were children or young 
adults. Three had 


nonpulmonary tuberculosis; 4 were found to have 


patients previous histories of 
roe ntgenographic evidence of past or present pul- 
remaining 5, the in- 
There 


was wide variation in the mode of presentation of 


monary tuberculosis; in the 
fection appeared to be confined to the ear 
the disease. Some patients presented as cases of 
acute otitis media, while others complained only 
of painless otorrhea which had been present for 
months or even years. In general, the chronic cases 
occurred among patients who showed evidence of 
past or present tuberculosis in other sites, while in 
the more acute cases the infection was often con- 
fined to the ear. In the absence of a known history 
f tuberculosis, clinical diagnosis may be extremely 
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difficult. The value of routine histologic examina- 
tion of material removed at operation for middle 
ear infections is therefore emphasized. It is also sug- 
gested that the aural discharge be examined for the 
presence of M. tuberculosis when cases of otitis 
media do not respond readily to ordinary methods 
of treatment 


M. J. 


(after authors’ summary) 


Congenital Tuberculosis Due to Tuberculous 
Endometritis in the Mother (in French). M. 
Kapian*, R. Grumpacn, P. Straus, P. Drapeau, 
and B. Dosprowouisx1. Sem Hop Paris, March, 
1960, 25: 133-150. (*L’Institut National D’Hy- 
giene, Paris, France) 

This is a case of congenital tuberculosis discov- 
ered in a premature child 1 month after birth. The 
tuberculous process was limited to the lungs, sug- 
gesting infection by inhalation. Primary solitary 
latent tuberculous endometritis was subsequently 
diagnosed in the mother by biopsy. Tubercle bacilli 
were found in the infant’s lungs and the mother’s 
uterus. In the beginning the child responded well 
to antimicrobial treatment (isoniazid and strepto- 
however, he developed respiratory and 
died at the age of 5 
months. The roentgenogram showed complete de- 


mycin) ; 


cardiac insufficiency and 
struction of 1 lung. On pathologic examination the 
disease was found to be bilateral and the lungs full 
No bacilli were 


Lyon 


of cavities found in the autopsy 


material 


UPPER RESPIRATORY TRACT 
DISEASE, VIRAL 


Adenovirus Pneumonia Epidemic among Peking 
Infants and Preschool Children in 1958. C 
Teno*. Chin Med J, April, 1960, 80: 331-339 
(*Peking Children’s Hosp., China) 

A serious epidemic of 

monia was seen in Peking between October, 1958 

and February, 1959 (more than 3,000 cases were 


infantile bronchopneu- 


seen in one hospital alone). Most of the patients 
were infants between 6 months and 2 years of age 
Bronchiolitis with severe anoxemia, often compli- 
cated by congestive heart failure, was frequently 
seen. The white blood count was either normal or 
slightly below normal. The fatality was 15 
per cent; at proliferative 


rate 
autopsy, necrotic and 
peribronchial pneumonia, often with hemorrhage, 
was the prominent finding. Intranuclear inclusion 
bodies were seen in some cases, and adenoviruses 
types 3 and 7 were isolated from the pharyngeal 
secretions of many patients and from the pulmo- 
nary tissues of some fatal cases. Serologic studies 
titer 
bodies in convalescent serum 


revealed an increase in of adenovirus anti- 
Available antimicro- 
bials were ineffective in controlling the infection, 


and the usual course was 2 to 3 weeks. All studies 
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pointed to an adenovirus being chiefly responsible 


for this epidemic Hype 


THORACIC SURGERY 


Bilateral Bronchiectasis: Surgical Management 
with Particular Attention to the Problem of the 
Residual Superior Segment of the Lower 
Lobes. R. R. Cautcuer* and E. D. Peviecrtno 
Ann Surg, May, 1960, 151: 715-728. (*U 
tucky Med , Lexington) 
Thirty patients bilateral 


studied over a 


of Ken 
Cents 
with bronchiectasis 


treated surgically were 10-year pe- 


nod. with an average postoperative follow-up ol 
patients underwent uni 
bilateral. All of the pa- 
3 showed symptomat« 
striking 


group operated upon bilaterally 


5 years. Twenty-three 


lateral tion, and 7 


resec 
tients except improvement 


after resection. The more improvement 
occurred in the 
Two patients died within the postoperative period 
Only 1 death was attributable to the operation, and 
Minimally 
segments were not removed in 4 patients who had 
bilateral After ex- 
objec 


ey ide nee of de tenoration ol 


none to bilateral procedures involved 


extensive resection of disease 


tensive pulmonary resection there was some 


tive, but no subjective, 


pulmonary reserve. In 80 patients with bronchie: 


tasis, the superior segment of the lower lobe was 


preserved after basilar resection in 11 patients. Late 


complications occurred in 3 and were significant in 
only 1 
4 plan of ap; 


bronchiectasis 


roach to the patient with extensive 
described 


placed on the proper und continued usage of pos 


Particular emphasis is 


prompt treatment of respiratory 
Pro 


robial treatment is usually not hel; 


tural drainage and 


infections with properly-chosen antimicrobials 


longe d antimi 


ful and may « n be harmful When these measures 


are used t mal efficiency, a substantial num 


ber of j ! will show improvement in general 


well-being and a lessening of respiratory symptoms 


If these to control symptoms, or if 


the patients nnot adhere to the outlined regimen 


judicious su 


should be planned. Consideration 


the fact that the resection of 


may improve lung function 


ven if the int of lung tissue is diminished 


thereby M SMALI 


Results of Bronchoplastic Procedures for Bron- 
und R. R 
*Bay 


chogenic Carcinoma. D. L. Pauison* 
SHAW nn Surg, May, 1960, 151: 729-739 
lor | Center, Dallas, Texas) 

Bronchoy ocedures combined wit! 


tomy 


lob. 
were tI ‘ ned tor bronchogeni carcinoma 


ey were done deliberately as a 
ve) operation for hilar lesions in 
\promise in 13 patients because of 


function. Results from calculation 


ABSTRACTS 


by the life-table method showed 86 per cent sur- 
vival at 2 years, 71 per cent at 3 years, and 43 per 
cent at 4 and 5 years. By contrast, the survival 
rates for 230 patients having lobectomy alone for 
iurcinoma were: 50 per cent for 2 years, 40 per cent 
at 3 years, and 30 per cent for 5 years. The results 
of bronchoplasty combined with lobectomy appear 
to warrant the continued use of this procedure 
when feasible either deliberately or as a compro- 
particularly for the well localized hilar epi- 


mise, 


dermoid carcinomas without nodal involvement 
for which wider proximal excision is indicated 


M. J. Swaus 


Open Treatment of Tuberculous Cavities and 
Empyema (in German). H. 
Deutsch Med Wschr, April 15, 1960, 85: 626-633 
*Heilstitte Andreasberg/ Harz, 


Germany ) 


Oderberg, St 
A large thoracic “window” was created and the 

avities were opened secondarily in 125 patients; 77 
had untreated tuberculous pulmonary cavities, 38 
had residual cavities after collapse procedures, and 
10 had empyema with bronchopleural fistula. In 
118 cases good results were obtained Ninety pa- 
tients were followed up from 2 to 6 years, and per- 
manent improvement was observed in 70. Only in 
6 cases was there a flare-up of the local process 

J. HAAPANEN 


Treatment of Pleural and Peritoneal Carcino- 
matous Effusions with Radioactive Gold 
(1956-1959). P. Hansen* and A. Have. Acta 
Radiol (Stockh), No. 4, 1960, 53: 321-328. (*Ra- 
dium Centre for Jutland, U. of Aarhus, Denmark) 
It has been proved that intracavitary applica- 

tion of radioactive inhibit or 


isotopes can even 


ompletely arrest production of effusions in ad- 
metastatic malignant conditions 
Radioactive colloidal gold 
is extensively used. The radiation dose on peritoneal 
und pleural surfaces is calculated to be 4,500—-5,000 
rad with the administration of 150 and 50 mC Au™, 

ctively 
n 40 per 
itely good effect in 20 per cent 


ced stages of 
membranes 


ot serous 


\ good palliative effect was obtained 
and 


Repeat treatments 


cent of the cases treated, a moder- 
resulted in marked and prolonged remissions. Only 


slight side reactions were observed it the dosage 
Contraindications were 
large solid 


uses in which the 


levels used 


patie nts in poor 


those with tumors in the 


ondition, 


serous aivity, or serous 


was divided by adhesions or bands of tumor tissue 


E. SHABART 


Chest Plombage with Silicon Rubber (in Ger- 
man W. Scuut.ze-Briiccemann*. Beitr Klin 
Tube February, 1960, 121: 669-689. (*Seesen 
um Harz, Lautenthaler Strasse, Germany) 


Silicon rubber is a sponge-like material without 


surcery 

in 25 patients T 

12, and is a con 


ABSTRACTS 


carcinogenic effect, suitable for use in surgical col- 
lapse operations. Since 1958, this method was em- 
ployed in 22 patients, in 18 of them for the purpose 
of surgical collapse. In 4 patients, the plombage was 
done to fill the space after pneumonectomy. The 
results are promising—Z. VirAcH 


Endoscopic and Surgical Treatment of Pulmo- 
nary Tuberculosis in Children. P. E. Rotuman*, 
J. C. Jones, and H. G. Pererson, Jn. AMA J Dis 
Child, March, 1960, 99: 315-329. (*U. of Southern 
California School of Med., Los Angeles) 

Two cases are presented of children with right 
middle lobe disease treated by resection. Children 
require surgery for grossly damaged areas of lung— 
especially when the middle and lower lobes are in- 
volved—and for contracted airless segments that 
which are 
Early 


occasionally contain caseous residues 


often associated with bronchial strictures 


resection of segmental lesions in children may prove 
Prolonged 
Early 


unnecessary, difficult, and dangerous 
delay in surgery may be equally harmful 
bronchoscopy may help to establish the diagnosis 
of active tuberculosis and obviate the necessity for 
obtaining gastric washings. Knowledge of the path- 
ogenesis of bronchiectasis, namely, that it is char- 
acteristically a disease of youth and is influenced 
bronchial bron- 
chial obstruction, atelectasis, and pneumonitis, sub- 


adversely by chronic infection, 
stantiates the soundness of the use of endosocopic 


therapy in this disorder—M. J. SMALu 


Pulmonary Resection in Tuberculosis in Chil- 
dren (in German). W. Grernake* and E 
Martens. Beitr Klin Tuberk, February, 1960, 
121: 641-653. (*Chirurgische U. Klinik Giessen 
a.d. Lahn, Germany) 

This is a report on 63 children aged 7 to 18 years 
who underwent pulmonary resection. There was no 
operative mortality ; relapse occurred in 4 patients, 
3 of whom were cured by a second resection. The 
Two of the 


44 chil- 


follow-up period was 1 to 742 years 
children died from nontuberculous causes; 
dren attend school regularly —Z. VirAcu 

Resection in Pulmonary Tuberculosis (in Span- 

ish). R. De Liwa*. Enferm Toraz, 1960, No. 33: 

81-105. (*Instituto de Asistencia Nacional de Tu- 

berculosos, Lisboa, Portugal) 

Since 1952, 800 pulmonary resections in 787 pa- 
tients aged 6 to 65 years were performed in this in- 
were 181 
lobectomies, 60 segmental resections, and in 63 


stitution: there pneumonectomies, 496 
eases a combination of lobectomy and segmental 
resection or bilobectomies. The mortality rate was 
7 per cent, including 700 patients followed up at 
least 1 year after operation. Three per cent of the 
patients were operated for minimal, 25 per cent for 
moderately advanced, and 72 per cent for far ad- 
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vanced disease. Only 2.3 per cent had negative acid- 
bacillary findings. All of the patients had 
varying periods of chemotherapy previously. The 
number clinically cured was 598 (85.4 per cent) 
—Z. Virdcu 


Mediastinal Tumors. R. A. Dantei*, W. L. Dive- 
Ley, W. H. Evwarps, and N. CHamBerLain. Ann 
Surg, May, 1960, 151: 783-795. (*Vanderbilt U 
School of Med., Nashville, Tenn.) 

Eighty-one cases of primary mediastinal tumor 
have been reviewed. The lesions were all seen at 
operation and histologically proved in all but 1 
case. Operation resulted in the death of 2 patients: 
1 was a child with an extensive mesothelioma and 
an associated congenital cardiac lesion; the second 
was a woman with a markedly toxic mediastinal 
goiter and cardiac failure. There were 55 benign 
and 25 malignant tumors. Twenty-four distinct his- 
tologic types of tumors were identified. The largest 
group, numbering 24, were the cystic tumors, and 
the pericardial and bronchogenic cysts constituted 
21 of these. The various tumors of neural origin 
were next most common. The characteristics of the 
various tumors, follow-up data, and the surgical 
approach to certain lesions are commented upon 
briefly (after authors’ summary).—M. J. 
Surgery at a Chest Hospital in Malaya. M. R. J 

Snettine*, H. M. McGuappery, G. Lim, J. K. 

Kumar, and K. 8. Hor. Tubercle, April, 1960, 41: 

103-108. (*Lady Templer Hosp., Kuala Lumpur, 

Malaya) 

This paper 
found in a 


conditions 
under-deve loped 


gives a picture of the 


so-called country 
where tuberculosis is a serious problem, and where 
there are many patients who require surgery if they 
are to be rendered noninfectious and able to return 
Already, after just 3 
years’ use of surgery, there is a noticeable change 


to a normal and useful life 


of attitude, and more patients are prepared to ac- 
cept surgery as part of the treatment of tuberculo- 
sis. Above all, the doctors are now sending patients 
for surgery earlier and, also, more “treatable” cases. 
There is little doubt that the surgical mortality can 
be reduced by greater selectivity but, with such a 
large number of chronic cases with destroyed lungs 
and positive sputum, it is believed that, if there are 
no other contraindications, they should be offered 
surgery. It is thought that the mortality could also 
have been reduced if the modified thoracoplasty had 
been replaced earlier by the standard lateral thora- 
coplasty in patients who have had a pneumonec- 
tomy. It is suggested that Tebefen (a combination 
of isoniazid and thiosemicarbazone) and PAS be 


used instead of other combinations before surgery 


in patients with endobronchial tuberculosis 
M. J. 
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ROENTGENOGRAPHY 


Abscess: 
Hvane 
*Fu Wai 


Sciences, Pe- 


Roentgenologic Diagnosis of Lung 
Analysis of 100 Cases. Y. Livu* and 5 

Med J, March, 1960, 80: 222-230 

Academy of Med 


Chin 
Hosp., Chinesé 
king, China) 
Of 100 cases of primary 
ther by 


lung absce ss prove d el- 
clinical examination, surgery, or pathologx 


examination, 86 per cent were in men and 14 per 
venty-eight per cent of the 


und 50 years of age. The 


cent in women. S« 
tients were between 21 
sVmptoms had been present for more than 3 months 
these cases, indicating the 

The 


time, and the 


in 70 per cent of 
right 


majority were chronic abscesses 


was involved 76 per cent of ti 
lung in the remainder. Analysis of the roentgeno- 
graphic findings revealed that 83 patients had chest 
films revealing inflammatory infiltration with cavi- 
ind 16 had 


Fluid retention was noted i 


tation, inflammatory infiltration with- 
out cavitation 


the 83 cavities. The 
filled with iodized oil 


ibscess cavity is usually easily 


Thirty-three of 41 cases with 


an evident cavity on chest roe ntgenogram, und 7 of 


9 cases in which no cavity was seen on the plain 


film were easily filled with iodized oil, and it was 


believed that bronchography had value in both di- 


agnosis and localization of lung abscess —I 


Bronchography in Cases of Pulmonary Tuber- 
Acta Tube No. 2 


(*Kolmarden Sanatorium 


culosis. I. Stin.e* Scand, 
1960, 38: pp. 91-118 


Sweden 


I. Bronchographic Findings Relating to the Ex- 
tent and Known Duration of Pulmonary Tuber- 
culosis: pp. 91-104 


Bronchography was performed on 623 patients 


pulmonary tuberculosis, chiefly 


60 vears for 


with postprimary 
whom surgical or 


all of the 
than 1 


persons aged 20 to 


collay ~ procedures were considered In 
patients with disease extending over mort 
lobe and in 70 to 9 per 


pronounced bronchial changes were demonstrated 


cent with lesser disease, 


in the afle: ‘ ! the severity of changes re- 


duration of disease and ex 
otally 


curred almost exclusively 


lating dire« 


tent of invol } T destroved segments 


(bronchies when 
more than 1 year and 


lobe 


perforation into bronchi were 


disease | ted 


I inges 


Twentv-se ven of 


extended over one 


definite lvn ph node 


observed confirmed by bronchoscopy, und here 


were 22 additional probable perforations. The 


pathologic picture of postprimary pulmonary tu- 
include (J) a 


bronchial 


seems to parenchymal 


berculosis 


component ?) nearly always a com- 


ponent, often of very great importance in the de- 


velopment of the disease and its healing: and 


not infrequently a lymph node component which 


may also play an important role 


Il. The Importance of the Chemotherapy Given 
for the Healing of Tuberculous Bronchial Le- 
sions: pp. 105-118 

The therapeutic effects of isoniazid and strepto- 
mycin upon peripheral bronchial lesions were com- 
pared in a study of 617 bronchograms in cases of 
pulmonary tuberculosis. Early isoniazid treatment 
without streptomycin resulted in healing of the 
bronchial process, recorded as “negative broncho- 
grams,” in 25 per cent of the cases. Early strepto- 
mycin treatment, however, even if combined with 
soniazid, yielded poorer healing, negative broncho- 
of the 
than 3 


grams being obtained in only 10 per cent 


Early prolonged treatment (more 
months) in cases with pulmonary involvement ex- 
than 1 resulted in 


better healing when 


cases 


tending over not more lobe 


considerably isoniazid with- 


out streptomycin was administered (35 per cent 


negative bronchograms) than when streptomycin 
(9 


- 


even in combination with isoniazid was given 
per cent negative bronchograms). It is concluded 
that isoniazid should be used in combination with 
some tuberculostatic agent other than streptomycin 
in the treatment of pulmonary tuberculosis. Strep- 
should be 


be reserved for surgical procedures or 


requirements —W. J 


tomycin used with caution and should 


othe r acute 


STEIN INGER 


of Diabetes 


Roentgenographic Manifestations 
Mellitus. M. W. Donner* and J. G 
imer J Med Sci, May, 1960, 239: 622-641. (* Johns 
Hopkins U Med., Baltimore, Md.) 


a few of the many roentgenographic find- 


School of 
Only 
mellitus are character- 


ngs described in diabetes 


us calcification of the vas deferens and 
The 


roentgenography in 


stic, such 
role of 
there- 


cystitis emphysematosa important 


diagnosti this disease, 
fore, lies in the detection and evaluation of com- 
plications. Of particular importance are the use of 
films of the lower extremities and arteriography in 
insufficiency and in 
Among the 


roentgenographic 


the evaluation of vascular 


detection of osteomyelitis concurrent 


diabetes producing 


diseases of 


changes in the lungs are: (/) hyaline membrane 


disease (the incidence of which is increased in the 
offspring of diabetic mothers) characterized roent- 
genographically by a fine miliary pattern appear- 
ifter birth; (2) tube and 
fatal fungous in- 


which frequently involves the lungs (65 


ng a few hours rculosis; 


3) mucormycosis, a usually 
tection 
per cent of these infections occur in diabetics) 
ind which produces a roentgenographic picture of 
nonspecific segmental pneumonitis and, occasion- 
ally, pleural reaction and abscess formation 


W. J. Srerntncer 
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Objective Routine Diagnosis of Pulmonary Em- 
physema (in German). W. Scuréper*. Fortschr 
Roentgenstr Nuklearmed, May, 1960, 92: 491- 
500. (*Red Cross Hosp., Bremen, Germany) 
Emphysema can be demonstrated in its various 


degrees by comparing a lateral chest film in deep 
inspiration with another taken in deep expiration. 
In emphysema the retrocardiac and retrosternal 


spaces are more or less translucent, according to 
the severity of the emphysema. Normally, a lateral 
complete 


film in deep expiration shows almost 


absence of air in these spaces. In severe emphy- 
sema, the inspir.tion and expiration films hardly 
differ. The foll 
most valuable for 
position of the diaphragm in 


roentgenographic studies are 
he diagnosis of generalized em- 
full 
inspiration, the excursion of the diaphragm, the 
the change 


physema: the 
appearance of the costophrenic angle, 
in lung 
kymographic tracing during a cough —H 


during respiration, and a 


(BELES 


transparency 


The Chest Roentgenogram in Chronic Leukemia 
Hartwec*. Fortschr Roent- 
May, 1960, 92: 477-490 
Bremen, Germany) 


(in German). H 
genstr Nuklearmed, 
*Red Cross Hosp., 
Abnormal chest roentgenograms were found in 
In % 
enlargement, 
Pleural 


It was, howe ver, 


more than 4 of 137 patients with leukemia 
of the cases there was lymph node 
which was often observed in the hilar area 
effusion was almost as common 
only occasionally due to leukemic involvement of 
the pleura. Congestion due to enlarged lymph nodes 
or infection was much more often the cause of the 
The lung 
Interstitial 


pleural effusion parenchyma was in- 


volved in 23 cases infiltration resem- 
bling lymphangitic carcinomatosis or bronchopneu- 
monic densities, either diffuse or lobar, are the 
nodular lesions typical of 


seen —H. ABELES 


Tumor Localization with Transverse 
raphy: Diagnostic and Therapeutic Applica- 
tions. B. Roswit* and 8. M. Uncer. Radiology, 
May, 1960, 75: 705-720. (*V. A. Hosp., Bronx, 
Transverse 

genographic adjunct for the diagnosis, localization, 


more common findings; 


metastases are but rarely 


Tomog- 


tomography is a valuable roent- 
and prognosis of tumors, and a prelude to effective 
surgical and radiation treatment of malignant dis- 
ease. The erect patient and the horizontal cassette, 


on 2 separate stands, are rotated simultaneously 


through 360° in the 
speed by the same motor drive during the 


same direction and at the 


same 

X-ray 
tionary and directed downward at an angle of 25° 
toward the film. The points of all structures in the 
selected plane of the patient produce sharp sta- 


exposure, the X-ray tube remaining sta- 


tionary images; the points of all structures above 


or below cast only blurred, moving shadows. Radia- 
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delivered in con- 
multifilm 
roentgenograms 


tion is about 15 times that 
ventional roentgenography. A 
system fairly creditable 


simultaneously in the head, neck, and chest re- 


cassette 


allows 


gions. Transverse tomography is rewarding in the 
diagnosis, analysis, and treatment of intrathoracic 
tumors. In the thoracic inlet, upper mediastinum, 
hilus, and diaphragm are the so-called “dark areas” 
where conventional diagnostic methods may prove 
inadequate. The entire tree can 
be sectioned axially and clearly demonstrated by 


tracheobronchial 


transverse tomography. When bronchial carcinoma 
is associated with atelectasis and/or regional nodes, 
with a dense conglomerate shadow, there is no 
better roentgenographic method for dissociating the 
several elements; the therapeutic attack is aided 
greatly. Transverse tomography is also of value in 
the differential diagnosis of peripheral lung lesions 
Calcification can sometimes be demonstrated only 
in transverse sections of a solitary coin lesion; the 
differential diagnosis of cavitating pulmonary le- 
sections of the 


through cavity 


wall, is facilitated. Transverse tomography makes 


sions, roentgen 
possible a graphic treatment plan to include portal 
selection, beam orientation, and optimal dosimetry 
based upon sound anatomic and topographic data 
—W. J. 


Roentgenographic Manifestations of Pulmonary 
Tularemia. E. L. Overnoit* and W. D. Ticertr 
Radiology, May, 1960, 74: 758-765. (*Walter 
Reed Army Med. Center, Fort Detrick, Md.) 
The inhalation of Pasteurella tularensis organ- 

isms results frequently in a primary pneumonia 

demonstrable roentgenographically during the first 
week of a grippal illness associated with respiratory 
ob- 


The 


appearance 


symptoms. Positive roentgenograms may be 


tained as early as the second day of disease 


pneumonic lesions have a distinctive 


consisting of single or occasionally multiple 2- 
to 8-cm. oval densities with indistinct borders. There 
is frequently an associated hilar adenopathy with 


The 


ovoid pulmonary infiltrates and hilar adenopathy 


or without pleural effusion combination of 


should prompt the consideration of 
The 


marized in 34 


respiratory 
tularemia serial roentgen findings are sum- 


laboratory workers who became 
overtly ill following accidental respiratory exposure 


W. J. Srernrncer 


CHEMOTHERAPY 


Experimental Antituberculous Chemotherapy in 
White Rats (in French). F. Gromsacn*. Ann Inst 
Pasteur (Par), April, 1960, 98: 485-493. (*Pasteur 
Institute, Paris, France) 

Albino rats can be used as test animals in the 

The 


study of antituberculous drugs results are 
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sulfone s have the 


The 


in both animals 


different in rats and mice 


activity Streptomycin is a 


little less active in rats than in mice. Alpha-ethyl- 
thioisonicotinamide (1314 Th) is a little more ac- 
tive in rats than in mice. Isoniazid is much less ac- 


tive in rats than in mice: the minimal active dose 


is about 6 times higher in rats. The difference can- 


not be explained by too rapid excretion of iwoniazid ; 


it is probable that part of the isoniazid is in- 


wctivated within the rat organism —V. Lerres 
Comparative Morbidity and Mortality in Anti- 
microbially Treated and Untreated Idiopathic 

Effusion in the Negro. J. Seasuny*, J. Bopear, 

and M. Laserman. Dis Chest, May, 1960, 37: 483 

195. (*Louisiana State U. School of Med., New 

Orleans) 

Of 47 American Negroes with idiopathic pleural 
effusion treated with variabk periods of bed rest 
und therapeutic aspiration, 64 per cent developed 
proved tuberculosis within 5 years, and 21 per cent 
died. During the under 
the same hospital conditions, 45 patients were given 


same period of time and 
chemotherapy and, of this group, 17.7 per cent de- 
veloped postpleuritic tuberculosis and 44 per cent 
died 
group was inadequate by 


E. A. Rourt 


The antimicrobial therapy received by this 
present-day standards 


Antimicrobial—Steroid Treatment of Active Pul- 
monary Tuberculosis as a Routine Measure. 
H. Marcus* and P. Curistopoutos. AMA Arci 
Intern Med, April, 1960, 105: 542-559. (*24 Clare- 

Ave. Mt. Vernon, N. Y.) 
patients, Negresses with far ad- 


mont 
Thirty 


vanced pulmonary 


mostly 
tuberculosis, were treated wit! 


prednisolone and multiple-drug antituberculosis 


therapy. Symptomatic and roentgenographic im- 


provement was greater and more rapid than in a 


similar group of 30 patients selected retrospectively 
us controls and treated identically exce pt for omis- 
this ex- 


sion of steroid therapy. On the basis of 


perience, it is believed that combined steroid and 


intimicrobial therapy is, at present, the best form 
f treatment for all patients with active pulmonary 
uberculosis Ww. STEININGER 

chemotherapy for Radiographically Stable Tu- 
A. Zonas, and 
1960, 41 


Kensington Chest 


berculous Lesions. Z.M. Hat", P 
K. E. Jerrerson. Tubercle 
17-50 (*Paddington ind 
Clinic, London, England) 


The effect of 


February, 


advising 1 year of prophylacti 


treatment with calcium benzoyl! PAS and isoniazid 
was assessed in 27 patients with pulmonary tubercu- 
been roentgenographicall) 


lous lesions which had 


stable for at least 3 vears. None of these patients 


had received chemotherapy before. A similar grouy 
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of 28 patients was merely observed for 1 year. Only 
18 had taken the drugs for 9 months or more, and 
5 stopped taking them after leas than 5 months, or 
took Of the 27 patients in 
the treated group, 3 showed roentgenographic im- 


an inadequate dose 
provement, and none showed deterioration during 
None of the 28 patients in the untreated 
improvement, and 1 
a follow-up of 6 to 18 


the year 


group showed showed de- 


terioration ; months has 
ilready revealed a further 2 who have deteriorated. 
Prophylactic chemotherapy in all 3 cases might 
The 


small to indicate whether prophylactic chemother- 


have prevented breakdown figures are too 


apy ought to be more widely given in such cases 
The 
tion of 


M. J 


results, however, suggest that the investiga- 


a larger series would be worth while 


SOMALI 


Effect of Cyloserine in Association with Other 
Antimicrobials upon Recent Pulmonary Tu- 
berculosis. A Study of 526 Cases (in French). R 
Benpa*, A. Lorre, and N. Frey. Re Tuber 
Par), April, 1960, 24: 461-502. (*National In- 
stitute of Hygiene, Paris, France) 

In 1957, a 


the effect of 


cooperative study was started to 


evaluate cycloserine in combination 
tuberculosis of 
origin than 1 year). A 


total of 526 patients between the ages of 19 and 55 


with other drugs in pulmonary 


recent (duration of less 


were divided into 5 therapeutic groups: (1) iso- 


niazid—streptomycin (control group); (2) isoniazid 
cycloserine (500-750 mg. daily); (3) streptomycin- 


cycloserine ; (4) isoniazid—streptomycin-—cycloserine 


5) isoniazid—cycloserine. In some cases, D-4-amino- 
3-isoxazolidone (Oxamycin®) was used interchange- 


The 


riod was 3 months (in 507 patients) 


minimal follow-up pe- 
The results 


ibly with cycloserine 


were evaluated by 3 physicians independently with- 
treatment regimen. The clini- 
ull groups: 89 per 
end of 3 months; 86 


showed 


out knowledge of the 
cal results were comparable in 
it had weight gain at the 
febrile 


toentgenographically, the 


per cent of cases defervescence 
proportion of improved 
und unimproved cases was not significantly different 
about 89 per cent showed improve- 


in 59 


per- 


n the 5 groups 
marked was 
of all of the The 
centage of marked improvement was seen in groups 
?, or 4; the 


ment, and improvement seen 


per cent highest 


patients 
lowest was in group 3. Reversal of 


nfectiousness as revealed by microscopy and cul- 
ture occurred in 81 per cent of all of the 


The 


ill of the groups which received iso- 


patents 


ifter 3 months results were not statistically 
lifferent im 
} was the least favorable in this re- 


cent of the 


niazid; group 


spect, showing 31 per patients to be 
positive for tubercle bacilli at 3 months as compared 
to 11, 14, 20, and 16 per cent in the other groups 


V. Lerres 


| 

= 
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Demethylchlortetracycline Therapy in Pneu- 
monia, Scarlet Fever, and Other Infections. 
E. A. Licuter, 8S. Soper, H. W. Spies, M. H. 
Lepper, and H. F. Dow1tinc*. AMA Arch Intern 
Med, April, 1960, 105: 601-612. (*U. of Illinois 
College of Med., Chicago) 
Demethylchlortetracycline, a 

analogue, was used in the treatment of 170 patients 


new tetracycline 
with various infections. Of 29 patients with pneu- 
mococcal pneumonia, 15 were afebrile in 48 hours 
or less after starting therapy with the drug, and 


all recovered except those with disease 


that caused death. Of 42 children with scarlet fever, 
afebrile in ifter starting 
therapy, and all recovered 


primary 


48 hours or less 
Response 
99 additional patients who had various types of in- 


32 were 


among the 


fections was similar to that observed with the use 
With 


6-hour intervals or less, 2 per cent of the 


of other tetracyclines doses of 150 mg. at 
patients 
had slight, easily reversible vomiting and/or diar- 
rhea. With doses of 250 mg. every 6 hours, similar 
symptoms developed in 12 per cent, and with doses 
of 500 mg. or in 61 per The 


recommended since the therapeutic re- 


more, cent lowest 
doses are 
side reactions are few 


sults are good and the 


W. J. Srernmncer 


Treatment of 200 Cases of Exudative Pulmonary 
Tuberculosis with Ginger-moxibustion plus 
Chemotherapy. Pexine TusercuLosis Researcu 
InstiTuTE et al.* Nat Med J China, No. 4, 1960, 
46: 264. (*English summary of original article in 
Chinese ) 
Four hundred cases of exudative pulmonary tu- 
200 cases 
ind 8 gm 


berculosis were selected for this study 


were treated with 300 mg. of isoniazid 
of PAS orally, as well as daily moxibustion over a 
the remaining 200 served as controls 
The 
tribution and age of the 2 groups were essentially 


For 


slic e of ginger ; 


and were treated with the 2 drugs only sex dis- 


the same patients in the stationary or in- 


filtrative stage, the points for moxibustion were 


ao huang, ko shu, tan shu, while for those in the 


dissolving stage the points for application were 
jao yen und kao huang The application of moxi- 


the following wavy At 


bustion was conducted in 


first a piece of fresh ginger, 1-1 cm. in thickness, 
was placed on each of the above-mentioned points 
Then 


size ol 


3 to 10 compact masses of moxa about the 


i date stone were burned slowly. Treatment 


was given once a day for 10 days, with a 10-day 


interval between 2 courses of treatment 
The 


is follows: (7) 


results of treatment in the 2 groups were 
There 
marked 
graphically in the moxibustion group. (2) The same 
64.4 per cent 


improved in the 


was a greater number of 


cases showing improvement roentgeno- 


for the cases with cavitation 


considered markedly 


was true 


were moxi- 


bustion group as against only 238 per cent in the 
(3) Improvement of clinical symp- 
of fa- 


tigue, chest pain, anorexia, and cough, and gain in 


control group 
toms such as diminution or disappearance 


body weight were also more evident in the moxi- 
bustion group. (4) There were more cases in the 
moxibustion group with the erythrocyte sedimenta- 


More 


cases in the moxibustion group showed increased 


tion rate returning to a normal range. (4) 
leukocyte and polymorphonuclear cell counts. It 
that the effect of 


plus chemotherapy in treating the exudative type 


is evident ginger-moxibustion 


tuberculosis is better than chemo- 
The 
briefly 


of pulmonary 


therapy alone mechanism of ginger-moxi- 


bustion was discussed. Further investiga- 
tion along this line was considered necessary 


L. Hype 


Comparative Trial of Isoniazid Alone in Low 
and High Dosage and Isoniazid Plus PAS in 
the Treatment of Acute Pulmonary Tubercu- 
losis in East Africans. A Co-operative Investiga- 
tion in East African Hospitals and Labora- 
tories with the Collaboration of the British 
Medical Research Council, London. Tubercle, 
April, 1960, 41: 83-102 
One with 


East Africans 


tube rculosis, 


hundred and twelve 
bilateral pulmonary 
ganisms initially susceptible to isoniazid and to 
PAS, were the hospital for 1 year, 
either with isoniazid alone in low dosage—200 mg 


daily (40 “H” patients), or with isoniazid in high 


acute with or- 


treated in 


dosage—20 mg. per kg. of body weight daily plus 
5 mg. per kg. (37 “HIP” patients), or 
with isoniazid—200 mg. daily plus PAS (sodium 
salt )—10 gm. daily (35 “1OPH” patients), the treat- 


ment for each patient being allocated at random 


pyridoxine 


The original chemotherapy had been changed be- 
roentgenographic or clinical deteriora- 
tion in 5 of the H, 6 of the HIP, and none of the 
LOPH All 3 groups showed substantial 
clinical and roentgenographic progress; in general, 
the patients in the H series progressed least well, 


cause of 


patients 


and those in the 1OPH series improved most. At 


the end of 6 months, negative culture results wer 
obtained in 39 per cent of the H, 53 per cent of the 
HIP, and 87 per cent of the 1OPH patients; the 
months. At 
isoniazid-resistant strains were found in 53 per cent 
of the H, 33 per cent of the HIP, and 19 per cent 
of the 1OPH patients. In 
therapy for severe, extensive disease in 


figures were similar at 12 12 months, 


terms of mass chemo- 
Africans, 
isoniazid alone in low dosage is inadequate and, if 
a higher dosage 18 
effective 
than either regimen containing isoniazid alone, and 
should be 


for patients with severe disease 


this drug is to be used alone, 
indicated. Isoniazid plus PAS was more 
recommended in preference, at 


M. J. 


present, 


305 


304 


Dosages of Isoniazid and Streptomycin for Rou- 
tine Chemotherapy of Tuberculosis. D. Levy", 
W. F. and G. Mipptesroox. Tubercle, 
February, 1960, 41: 23-31. (*National 
Hosp . Denver, Colo ) 

This investigation was undertaken to establish 


Jewish 


whether preconceived universal dosages of strepto- 


mycin and isoniazid presently in general use could 
be relied upon to supply optimal concentrations 
of these drugs at the sites of bacterial multiplic i- 
Such concentrations consistent with optimal 

0 ol 
ml. 6 


ministration of these drugs, as established by micro- 


tion 
bactericidal effect 


ol stre ptomye per 


were isoniazid and 20y 


hours after the ad- 
biologic assays. The results are presented of micro- 


biologic assays for antimicrobially active isoniazid 
und streptomycin serum concentrations in a grou} 
About 30 per 
of a group of 744 patients failed to achieve the 


cent 


of 1,010 tuberculous patients 


estimated minimal isoniazid concentration 
i loading dose of 4 mg. of isoniazid per kg. of body 
the increase of the loading dose to 8 mg 
still left 20 


i group of 633 patients with a serum 


weight; 
of isoniazid per kg. of body weight 
per cent of 
concentration below 04y per ml. The loading dos 
half the 
isoniazid. Thirty per 
failed to 
concentration (20y per 
ifter 


streptomycin 


was calculated as total projected daily 
grout 


estimated 


dosage of cent of a 


of 501 patients achieve the 


nevessary serum ml. of 
in intramuscular injection of 
kg of body 


only way to assure 


serum) 6 hours 
20 mg. of 
It is concluded that the 
an optimal isoniazid and streptomycin concentra- 


sulfate per 
weight 


tion at the sites of bacterial multiplication in tu- 
berculous patients without increasing unnecessarily 
the incidence of toxic side effects is to “tailor’ 
the dosages of these drugs to the individual pa- 
inactivation of isoniazid 
The se 


can be determined by properly performed micro- 


tient’s metabolic rate of 


ind renal clearance of streptomycin rates 


biologic assays for antimicrobially active serum 
isoniazid and streptomycin concentrations 


M. J. Smaut 


Vitamin B, and Isoniazid in the Treatment of 
German). F. Tinxnernorr*, 
H. Scuwase, and J. Beitr Klin Tuber 
February, 1960, 121: 618-632. (* Medizinische Uni- 
versititsklinik, Bonn, Germany) 


Tuberculosis (in 


Of 303 patients treated with isoniazid, 
observed in 99 These 


stomach, kidney, and 


various 
side effects were unde sirable 
symptoms developed in the 


skin ; 


system ofr 


sometimes they originated in the nervous 


In 28 
condition 


were manifested psychologically 


patients, the symptoms constituted a 


similar to the Cushing syndrome. In similar cases, 
several writers recommended vitamin B, as : 


ventive measure and also as a treatment. It 
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observed, however, that the above symptoms re- 
gressed without additional vitamin B. regardless 
of the continuation of Thus, the lack 
of vitamin Bs as the cause of the symptoms could 
Four groups of guinea pigs (15 
inimals infected with H37Rv. The 
first group received vitamin B. prophylactically 


isoniazid 


not be established 
each) were 
for 7 days, the second group had the vitamin ad- 
ministered for 28 days after the day of infection, 
ind the third group received it from the 33rd day 
after infection until the 49th. The fourth group, as 
controls, did not vitamin Be. When the 
animals sacrificed (5 from group on 
the 14th, 28th, and 49th days), the vitamin-treated 


receive 
were each 


animals were found at first to have greater prog- 


ress or earlier tuberculosis as 


generalization of 


compared to the controls. There was, however, a 
greater degree of demarcation by connective tissue 
animals which were treated 


in the lesions of those 


with vitamin B. for the longest period. The em- 
ployment of vitamin B, for the unfavorable side 
effects of isoniazid treatment is of questionable 
benefit —Z. VirAcu 
Hypersensitivity to PAS Simulating Glandular 
Fever (Infectious Mononucleosis). D. Daey* 
and W. G. Tubercle, February, 1960, 41 
68-70. (*Sully Hosp., Penarth, Glamorgan, Scot- 
land) 
The case is 
PAS 
hematologically 


described of a patient in whom 


sodium caused a syndrome clinically and 


similar to glandular fever (in- 
fectious mononucleosis) complicated by hepatitis 
This association has been occasionally recognized 
on the Continent and in the United States, but 
Considerable 
Paul-Bunnell 
Paul-Bunnell 


test is unusual in glandular fever and investigation 


has not been reported in Britain 


eosinophilia was present and the 


test was negative, but a negative 
of such cases will frequently lead to the discovery 


of a definite cause. Recognition of this association 
is important as continuation of drug therapy may 


M. J. Smaut 


produce severe illness or even death 


Pattern of Development of Resistance of Myco- 
bacterium Tuberculosis to Sulfisoxazole (in 
Japanese). M. Tsuxamura*. Kekkaku, May, 1960. 
35: 328-330. (*Obuso National Sanatorium, Aichi 
Prefecture, Japan) 

Sulfonamides have become a popular adjunct 
to antimicrobials in the treatment of pulmonary 
tuberculosis. The writer studied the pattern of the 
drug 
(3 ,4-dimethyl-5-sulfanilamido-isoxazole) in M. tu- 
and the following 


obtained. The pattern of the development of myco- 


development of resistance to sulfisoxazol 


berculosis, conclusions were 


bacterial resistance to sulfisoxazole was a “multi- 


step pattern with a wide first step.” It was also 
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shown that the bacilli reached the upper limit of 
sulfisoxazole resistance rapidly and that the width 
of resistance was very narrow, i.e., the ratio of the 
concentrations of the drug inhibiting the growth of 
the susceptible and most resistant variant was 1 
to 4 for all of the sulfonamides used. The drug-re- 
sistant mycobacteria showed a complete cross-re- 
sistance to sulfisoxazole and several other sul- 
fonamides, as is the case in other types of bacilli 
I. TATENO 
The Medical Letter*. East 57th St., New 
York, N. Y) 


September 16, 


(*136 


1960, 2: 73-76: Phenethicillin 
(potassium alpha-phenoxyethyl! penicillin), a new 
semi-synthetic oral penicillin. Celbenin® (Britain), 
Staphcillin® (US.), a new penicillin for resistant 
staphy lococci (no generic name as yet) Chlorthali- 
done (Hygroton®), a new oral diuretic of the 
sulfonamide group. 

September 30, 1960, 2: 77-80: Fluphenazine (Pro- 
lixin®, Permitil®), one of the newer phenothiazines, 
in “mental disorders.” Anticoagulant drugs and 
surgery. Albustix® 
A sterile colloidal solution of denatured pro- 
(Pro- 


from 


paper-strip test for urine pro- 


tein 


teolytic enzyme from hog gastric mucosa 


tamide®) promoted for “relief and recovery 
and posterior 
nerve-root disorders.” Index to Vol. 2, pp. 1-76. 
October 14, 1960, 2: 81-84: Triparanol (MER 
29®), promoted as first safe agent to inhibit body- 


pain other symptoms caused by 


produced cholesterol, in hypercholesterolemia, cor- 
onary 
rosis. Aminoglutethimide (Elipten®), a glutarimide 
derivative claimed to have greater anticonvulsant 
effect 
glutethimide (Doriden®), in epilepsy 


artery disease, and generalized atheroscle- 


with less sedative effect than its analogue, 


PULMONARY PHYSIOLOGY 


Alveolar-Capillary Block. W. M. Arnorr*. Brit 
J Dis Chest, April, 1960, 54: 146-156. (*Queen 
Elizabeth Hosp., Birmingham, England) 
“Alveolar-capillary block” 

which is due to increased thickness of 


is an abnormal physi- 
ologic state 
the tissue planes which separate air in the alveoli 
from blood in the capillaries of the alveolar walls 
A list 
produce it comprises examples of miliary tuber- 
Boeck’s 


lymphangitic 


of the diseases which have been found to 


culosis, sarcoid, scleroderma, radiation 


fibrosis, carcinomatosis, pulmonary 
berylliosis, asbestosis, effects of inhalation of sul- 
fur dioxide, chronic disseminated histiocytosis X, 
and the Hamman-Rich syndrome. It seems likely 
that detailed physiologic establish 
alveolar-capillary block as an important result of 


the recently 


studies will 


described condition of pulmonary 


alveolar proteinosis 
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The first step is to consider the impairment of 
diffusion which is at the center of the concept 
In respect to oxygen, the diffusing capacity (Dro, ) 
is the amount of oxygen absorbed in 1 minute, 
divided by the difference between the mean alveo- 
lar O. tension and the mean pulmonary capillary 
O; tension. Carbon monoxide can be used in place 
of oxygen to measure the D; with the great ad- 
vantage that it combines so rapidly with the hemo- 
globin that the tension of CO in the plasma of the 
lung capillary is virtually zero. The diffusing ca- 
pacity for CO can, therefore, be measured if one 
knows the amount of CO absorbed per minute and 
the mean alveolar pressure of the gas. Any patho- 
logic cellular infiltration, the 
formation of connective tissue, or the deposition 


process, whether 
of some abnormal substance which diffusely thick- 
ens alveolar walls in the lungs, is likely at the same 
time to increase the density of the lungs and to 
make it harder to distend them. The sudden ar- 
rest of inspiration when a deep breath is attempted 
is often easily recognized in this syndrome and has 
come to be called the “door-stop” sign. The effect 
of this on the statics of lung volumes is to cause 
a great reduction in the inspiratory capacity with 
a proportionate reduction in the vital and total 
lung capacities. This resistance to distention leads 
to excessive acceleration of respiration on exercise 
and, in established cases, tachypnea at rest. As the 


pathologic process does not cause constriction of 


airways, gas mixing is normal. The absence of 
impairment of bronchial air flow accounts for the 
normal results of air-flow tests such as the maximal 
breathing capacity or the maximal expiratory flow 
rate 

The initial disturbance, which progresses in more 
severe degree throughout, is dyspnea. This is not 
a labored obstructed breathing pattern such as in 
asthma, but essentially a 


chronic bronchitis or 


gross increase of ventilatory volume, secured 


mainly by increase in rate rather than depth. Most 
patients with the alveolar-capillary block syndrome 
deteriorate and die within a matter of a few 
months, death often occurring from some super- 


which 


trivial in a normal person but is insupportable on 


imposed respiratory infection would be 
top of the block disability. Sometimes this final 
fatal infection is due to an antimicrobial-resistant 
pathogen—for example, Candida albicans—whose 
pathogenicity may be assisted by the fact that the 
patient is being treated by corticoids. Limitation 
and, if possible, the reduction of the blocking sub- 
stance by a corticoid should be attempted and 
may in some disorders like sarcoid, radiation fi- 
brosis, the collagen diseases, et cetera, lead to re- 
mission. There is no physiologic contraindication 
to oxygen therapy. —M. J. 
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The Alveolar-Capillary Block Syndrome. An [£di- 
Intern Me 


School of 


Evoripce*. AMA Arch 
665-667. (*Stanford U 


torial. F 
May, 1960, 105 
Med., Calif.) 

Although the 


syndrome is a 


term “alveolar-capillary block 


useful means of identifying the 


clinical syndrome which often occurs in patients 


with varied types of diffuse pulmonary disease, 


it should be recognized that the physiologic mecha- 


nisms and features of these diseases are multiple 


und variable and that this identification he Ips little 


in the diagnosis or treatment of the primary 


disease. Various meanings for ilveolar-capillary 


block” have 


limit use of the phrase to the identification of the 


arisen. It would seem appropriate to 
1s originally described. Only confusion is 
block 
us a synonym for abnormalities of pulmonary dif- 
Much 
physiologic mechanisms are now 


W.J 


syndrome 
created by the use of “alveolar-capillary 
identifications 
available 


lusion more precise 
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Functional Aspects of Pulmonary Disease: The 
Disordered Physiology of Obstructive Bron- 
chial Disease. A. G. W. Wuuirrtero*. Brit J 
Dis Chest, April, 1960, 54: 139-145. (*Queen 
Elizabeth Hosp., Birmingham, England) 

Execept in the rare cases of primary emphysema 
unknown, widespread 


fault 


ol which the cause is quits 


bronchiolar obstruction is the basi irom 


which emphysema and all its sequelae develop 


Although bronchiolar obstruction impedes the pas- 
sige ol inspired ur irom the tr achea ind main 
bron h 


expiratory ur 


alveoli, it obstructs and retards the 


to the 


flow far more seriously, and the 
emptied to a normal degree by 
After a 


bronchiolar 


lungs can only be 


prolongation of expiration time this fail 


obstruction ind al 


to overcome the 


veolar distention results. In due course the pro- 


longed alveolar distention results in 
ilveolar septa The 


urately 


rupture ol 


defective ventilation is 


more 


ussessed by the maximal breathing ca- 


is by lung volume measurements 


of bronchial obstruction and the in- 


high air-flow velocities are wel 


roduce 


the air velocity index. which contra 


tion in maximal breathing capacity 
on in ital « Ipaci In normal subj« 
ourse, unity, but in 


semat« 


empnhy 
ndex of 0.5 is not uncommon 


ors lead ne to the develor ment f 
ure multiple. The progress 
bed wil 


on in the pulmonary capillary 


sults from the rupture and fibrosis 
difficult for 
ventricle to propel blood through the 
this 


whi h CAUSES 


ills makes it inere singly 


reulation, and difficulty is augment 


the anoxia pulmonary 
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tion and by a rise in cardiac output which develops 
in an endeavor to compensate for the structural and 
functional abnormalities that have taken place in 
the lungs. An additional compensatory develop- 


ment which sometimes occurs is polycythemia 
ind, although this increases the oxygen carrying ca- 
pacity of the blood, its higher viscosity adds to the 
Right ventricular hy- 


therefore 


load on the right ventricle 


pertrophy and pulmonary 


develop —M 


hypertension 


J. 


The Evaluation of Abnormalities of the Blood 
Gases. P. Hanrais*. Brit J Dis Chest, April, 1960, 
54: 129-132. (*Queen Elizabeth Hosp., Birming- 
ham, England) 
Unfortunately, the 


composition of peripheral 


venous blood is of no help in the investigation of 


respiratory diseases. One is interested primarily 


in the state of the blood as it leaves the lungs, and 

nearest approach to this is the arterial blood 
therefore, concerned entirely 
blood. The following 


composition of 


us contribution is 
the gases in arterial 
discussed: the arterial 


and the 


ics are 
blood : 


plasma ; 


acidity of the 
the effects 
ventilation; the 


carbon dioxide 


the composition of alveolar air 


of an abnormal total alveolar 


effects of an uneven distribution of ventilation; 


effects of an impaired dif- 


blood 


periusion ratios; the 
abnormalities of the 


J. SMaut 


fusing capacity; and 
gases in emphysema.—\ 


Functional Aspects of the Cor Pulmonale Syn- 
Brit J Dis Chest, April, 
(*United Birmingham Hospi- 


drome. P. Davison* 


1960, 54: 186-190 
tals, England) 
syndrome 


presents 


The cor pulmonak 


ble ombination of respiratory failure and in- 


ised pulmonary resistance. In any given case the 


importance of each depends upon the 


vary disease, its duration, and associated com- 

At one 
alveolar-capillary block, 
At the 


embolism, death 
Obliteration of the effective 


end of the scale, in rapidly pro- 
death 


other end, in acute 


itions 


gressive occurs 


Irom respiratory failure 


pulmonary results from right 


ventricular failure vas- 
essarv be- 


there- 


ular lumen by at least 65 per cent is ne« 


fore the right heart is embarrassed, and it is, 


fore, possible to have complete asymptomati 


obstruction of blood flow to either lung. The clinical 


ti which the ob- 


ire depends upon the rate at 


uction occurs and its degree. Progressive silent 


embolization presents insidiously with increasing 


there 
These 


until 


exertional dyspnea and cyanosis for which 


10 apparent cause on clinical examination 


sometimes dismissed as “hysterical” 


frank right heart failure occurs, and even then are 


‘ften misdiagnosed as idiopathic pulmonary hyper- 


nsion. Other topi pulmonale 


s discussed are cot 


| 
| 
relative 
rim 
phi 

city than it 
The degree 
ibility to | 
hown by 
the redu 
t} red 

The fact 
pulmonale 
diminut 

the right ses are 

pulmonary 
ed by 
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heart failure, emphysema cor pulmonale, and pri- 


mary pulmonary vascular disease —M. J. SMALL 


Effect of Oxygen Therapy on Oedema in Pa- 
tients with Cor Pulmonale. P. Errexsor*, H. 5. 
Kristensen, and H. C.A. Lassen. Brit Med J, 
May 14, 1960, No. 5184: 1469-1473. (*Blegdam 
Hosp., Copenhagen, Denmark) 

Oxygen therapy resulted in elimination of edema 


in 2 patients with decompensated cor pulmonalk 


In another patient with the same disease, oxygen 
were 3 
all 3 


condi- 


therapy and tank-respirator treatment 


times followed by elimination of edema. In 


patients the edema was eliminated under 


tions in which other factors could probably be ex- 
cluded from consideration. The possible explana- 
(after 


obse ryvations discussed 


A. RILey 


tion for these 


authors’ summary ).—E 


The Respiratory Response to Carbon Dioxide in 
Health and in Emphysema. D. Brovovsxy*, J 
A. MacDownet, and R. M. Cuerniackx. J. Clin In- 
vest, May, 1960, 39: 724-729. (*U. of Manitoba, 
Canada) 

The respiratory response to carbon dioxide was 
assessed in 12 normal and 10 emphysematous sub- 
jects Evidence is presented to suggest that incre- 
mental changes in total mechanical work are a 
accurate gauge of the response 


more respiratory 


to carbon dioxide than are increments of ventila- 


tion or oxygen consumption. The response of tue 
with 
total 


mechanical work done, is lower than that of normal 


respiratory center and muscles of patients 


emphysema, when measured in terms of 
subjects. The re sponse of the emphy sematous sub- 


jects with carbon dioxide retention at rest while 


breathing room Alt tends to be depressed be low 
that of the patients who were normocapni 


—E. DuNNER 


The Lungs and Heart Disease: Pulmonary He- 
Donatp*. Brit J Dis Chest, 
(*The Royal Infirmary, 


modynamics. K. W 
April, 1960, 54: 175-181 
Edinburgh, Scotland) 

The 


the systemic 


pulmonary circulation differs greatly from 
circulation. It is a low-resistance, 
and The 
mean pulmonary arterial pressure is of the order 
of 12-20 and 
left atrial 
Hg The give a 
pressure very close to that of the left atrial pres- 
The 


function of the surface area of lung capillaries in 


low-pressure, low-compliance system 


mm. Hg.; the pulmonary venous 
pressure is of the 


tracings 


order of 7-12 mm 


“wedge pressure” mean 


sure true diffusing capacity of the lung is a 
contact with ventilated alveoli. On exercise the ap- 
parent diffusing capacity can increase four- or five- 
fold 


erate to severe pulmonary emphysema, the 


In the large majority of patients with mod- 
right 
heart does not show signs of embarrassment or 
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hypertrophy even in the presence of considerable 
ventilatory disability. The pulmonary arterial pres- 
sure is but little raised at rest (approximately 30 
Hg.). The diffusing capacity is low in the 
presence of severe emphysema. When patients with 


mm 
severe emphysema develop acute respiratory in- 
considerable 
functioning 
Acute 
and 


fections, then a proportion of the 
longer 
pul- 


hy- 


already reduced lung is no 


ventilated adequately. and severe 


monary insufficiency occurs dangerous 
poxemia and hypercarbia result. The sudden rise of 
pulmonary vascular resistance and of cardiac out- 
put in the face of severe hypoxemia precipitate 
right failure in Other 


conditions discussed are diffuse pulmonary fibrosis, 


ventricular these patients 


tuberculosis, bronchiec- 


M. J. 


“alveolo-capillary block,’ 
tasis, and mitral stenosis 


Effect of Atropine on the Pulmonary Circula- 
tion During Rest and Exercise in Patients with 
Chronic Airway Obstruction. M. Jr.*, 
L. Zouman, and C. Berrrann. Dis Chest, June, 
1960, 6: 597-601. (*Einstein College of Med., 
It has been reported that atropine reduced pul- 

monary hypertension in patients with pulmonary 

The 

signed to investigate further the effect of vagal 

block by 
during 


emphysema present investigation was de- 


atropine on pulmonary hemodynamics 


rest and exercise in patients with pul- 


monary hypertension secondary to chronic asthma 
The 


studied showed no significant beneficial effect on 


or emphysema majority of the patients 
the pulmonary circulation from the administration 
of atropine. These were patients with a clinical and 
physiologic diagnosis of chronic obstructive pul- 
vagot- 
Three 


with the diagnosis of bronchial asthma showed im- 


monary emphy sema and, as a consequence, 


omy was not considered in these patients 


proved pulmonary hemodynamics after the ad- 
ministration of atropine, but their disability was 
insufficient to warrant consideration of vagotomy 
The only candidate for vagotomy was one who had 
failure 

receiving 


recovered from and 
marked improvement 


A. Rourr 


recently congestive 


showed after 


atropine E 


Morphological Investigations on Pulmonary 
Circulation in the Neonatal Period. J. Gront- 
owski*. AMA J Dis Child, April, 1960, 99: 516 
523. (*520 Commonwealth Ave., Boston, Mass.) 

Microscopic investigations were made of the 
fetal and neonatal lungs by means of injections of 
the pulmonary vascular trunks and serial sections 
It is believed that there exist in the perinatal pe- 
flow of blood 


through the pulmonary parenchyma. These studies 


riod two vascular ways for the 


are demonstrations of shunts at several levels in 


the fetal lungs. The rapidly progressing develop- 


JOS 


ment of the capillary network plays a decisive role 
n the last phase of development of the pulmonary 
human fetus M 


irenchyma in the J. SMALL 


Non-Uniform Pulmonary Diffusion as Demon- 
strated by the Carbon Monoxide Equilibration 

Mathematical Considerations. B 

Niven, P. V. Harper, and 

W. R. Barcray. J Clin Invest, May, 1960, 39 

795-801. (*U. of Chicago, Illinois) 

\ method 


irtments 


Technique: 
Burrows*, A. H 


has been described for calculating 


with varying diffusing characteris- 


ties (Le nonuniform wity to lung 


diffusing cap 


volume ratios) from carbon monoxide equilibra 


tion curves. By adding the diffusing capacities cal 
culated for each compartment, a total diffusing ca- 
pacity be determined which is theoretically 


free 


techniques by nonuniformity of pulmonary diffu- 


may 
of the errors induced in conventional diffusion 


sion. The methods described require the utilization 
of an arbitrary lung model. The applicability of 
ibility to 


model must be demonstrated by its 


plain experimental results—E. DuNNER 


the 

Function. J. M 
April, 1960, 54: 133 
Hosp., 


The Establishment of a Laboratory for 
Assessment of Pulmonary 
Brit J Dis Chest 


Elizabeth 


Bis Hop* 
136 *Queen Birmingham, 
England 

In order to use the tests of pulmonary function 


ently, it is essential that the investigator who 


should 
nderstanding of their physiologic background and 


making the measurements have a clear 


of what each te is measuring. Furthermore, it is 


desirable that the tests be « irned out by someone 


with full knowledge of the clinical features of the 


preferably a clinician concerned with his 
tests is much diminished if 
a labo 


brief contact with th« 
details of the 


care. The 
they 


value of the 


ire performed a Troutime service by 


ratory worker who has only 


ind who knows only the bare 
clinical problem It 


will 


patient 
is suggested that the following 
full 


fun tion. Sprromete 


basic equipment permit a assessment of 


pulmonary 


most 


The 


ispects ol 
suitable type is one made with the design 
(1952), 


minimize the res 


most 


features described by Bernstein ef al 


which ensure a low inertia and 
are lable to occur when 
spirometer bell 
1959 


onance distortions which 
recording rapid oscillations of the 
(Wright and McKerrow, 


Although this instrument has not been in use 


Peak flow mete 
very 


long and, therefore, its clinical \ ilue has not been 


fully investigated, it seems likely to be verv useful 


is a simple portable apparatus for the determina- 


Equip- 


ventilation and 


tion of the degree of airway obstruction 
pulmona 


The 


lecting expired gas is by the use of 


) measuring 


yzing expired gas simplest way of col- 


lightweight 


Douglas bag with the necessary respiratory valve 


ABSTRACTS 


The volume collected is then measured by passing 
it through a dry gas meter which, although a little 


less accurate than a wet meter, is more sturdy and 


simpler to use. Expired gas is stored in mercury- 


filled sampling tubes, and analysis is most easily 


made in the Scholander (1947) micro-gas analysis 
Using this apparatus and a large anes- 


mixed 


ipparatus 
bag, it is possible to estimate the 
blood 


breathing method which is described elsewhere in 


thesia 


venous carbon dioxide tension by the re- 


the subsequent discussion Equipme nt for the 


ampling and analysis of arterial blood: The per- 
oxygen saturation of the blood can be es- 


Van Slyke 


this is time consuming and is not practicable when 


centage 


timated by use of the apparatus, but 


more to be analyzed. It 


than 2 or 3 samples have 


18, therefore, preferable to wUus* i spectrophoto- 


method, of which several have been de- 
(Wade et al. 1953 : Roddie et al., 1956) 


time the arterial dioxide 


metri 
scribed 
At the 


tension 1s 


prese nt carbon 
determined by the use of 
Astrup (1956) in which 


the pH of anaerobically separated plasma is meas- 


most readily 


the principle employed by 
ured before and after equilibration with gas mix- 
tures of known carbon dioxide content 


M. J 
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Function. 
Brit J 


(*Queen 


on Pulmonary 
Davipson* and A. L. p’Asret 
April, 1960, 54: 191-199 
Elizabeth Hosp., Birmingham, England) 
The 


nectomy on 


Effects of Surgery 
L. A. G 
Dis Chest. 


topics discussed are the effects of pneumo- 


lung function, lung function after 


collapse operations of lobectomy for tubercu- 


inkylosing spondylitis, and some effects of 


surgery on the mechanics of breathing and the 
ittern and physiologic efficiency of respiration 

M. J. Swau 

ButLer* 


*The 


Mechanical Properties of the Lung. J 
Brit J Dis Chest, April, 1960, 54: 118-128 
Royal Infirmary, Manchester, England) 

it differ- 


The pressures deve loped at the mouth 


nt chest when relaxing against an ob- 


volumes, 
struction, characterize the elastic properties of the 
additional 

frictional 


lung and chest wall. During movement 


necessary to overcome 


pressures ire 


forces due to the frictional resistance of the lungs 
und he st 
The 


tionships forms 


wall and the resistance to airflow in the 


curve of these pressure-volume rela- 


a closed loop during 


lungs 
a complete 
breath, the pressure-volume diagram. The pressure- 
diagram of the lungs alone can be ob- 
relating 


esophageal) pressure to lung volume during breath- 


volume 


tained by intrapleural (measured as 


ng. The static pressure-volume relationships of the 


lung show an increased rigidity (reduced compli- 


pulmonary infiltrations, ob- 
to fall in ventilated 


ce) in heart failure, 


ve airway disease (dus 
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space with increasing rates of breathing), and in 
conditions in which lung expansion is restricted. 
The frictional “fatness” of the diagram is greater 
in obstructive airway disease with high airway re- 
sistance. Clinically, lung compliance may be meas- 
ured with an esophageal balloon, water manometer, 
and spirometer. Airway resistance is assessed from 
the forced expiratory volume record. The mechani- 
cal work of breathing may be measured from the 
pressure-volume diagram and the oxygen cost of 
breathing from the increased oxygen uptake as- 
(after 


with hyperventilation author's 


M. J. 


sociated 


summary ) 


Assisted Respiration in Respiratory Disease. 
J. Burver*. Brit J Dis Chest, April, 1960, 54: 
168-174. (*The Royal Infirmary, Manchester, 
England ) 

Assisted ventilation may be indicated in over- 
whelming respiratory infections, in postanesthetic 
carbon dioxide retention and postoperative respir- 
atory problems, in pulmonary edema, obstructive 
airway disease associated with carbon dioxide re- 
tention, and in hypoventilation syndromes. Man- 
ual methods of resuscitation are inadequate and 
Cabinet 
Intermittent 
positive/ negative 


ventilation is better 
nursing difficult 
(L.P.P.) or 
ventilation through a tracheotomy 
The author has had little 
success in the use of patient-triggered devices in 


mouth-to-mouth 
respirators make 
positive pressure 
pressure tube 
is the method of choice 
increasing minute volumes in respiratory disease 
Triggering may be inadequate owing to depression 
of the respiratory center, or too uneven because of 


lack of 


suffice in 


tracheotomy alone 
Management 
than clinical judgment, 


cooperation. A may 


some patients does not 


necessarily require more 
airway pressure and minute volume readings, blood 
pressures and, perhaps, expired CO, analysis on 
Arterial blood gas 


necessary in complicated situations—M 


tensions are only 


J. SMALL 


occasions 


‘ireulatory Factors in Relation to Idiopathic 
Distress (Hyaline Membrane 
Newborn. C. A. Smirn*. J 
(*Harvard Med 


Respiratory 
Disease) in the 
Pediat, May, 1960, 56: 605-611 
School, Boston, Mass.) 

The re 


respiratory distress is accompanied by left-to-right 


is considerable evidence to indicate that 


an open ductus arteriosus and by 


Since 


shunt through 


both pulmonary and systemic hypotension 
the ductus is, after all, a blood vessel and an artery, 
and since it has contracted insufficiently in those 
infants who develop respiratory distress and duc- 
tus shunt, it is possible that the failure of ductus 
contraction is but a single local example of a 
generalized vasomotor phenomenon involving not 
only the systolic and pulmonary arteries but, also, 
the on which bridge between 


arterv acts as a 
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important further 
the trial of 
known to have vasomotor activity 


must, 
those drugs 
M. J. 


them. An 
therefore, be 


investigation 
cautious 


The Pulmonary Pathclogic Physiology of Per- 
sons Who Smoke Cigarettes. R. H. Wi.son*, 
R. S. Meapor, B. E. Jay, and E. Hiearns. New 
Engl J Med, May 12, 1960, 262: 956-961. (*V.A. 
Hosp., Dallas, Texas) 

The timed expiratory volume, the total lung 
capacity, and the maximal breathing capacity are 
decreased in heavy smokers. The ratio of the resid- 
ual volume to the total lung volume is increased 
in smokers. The total- and membrane-diffusing 
capacities are decreased in persons who have 
smoked more than one package of cigarettes per 
day for 18 years. These data confirm and extend 
findings presented by others that cigarette smok- 
ing decreases the pulmonary function to the ex- 
tent that these persons cannot be considered to 
the 
apparently 


have normal pulmonary function. In deter- 


mination of pulmonary function in 
normal persons, one often obtains a value far be- 
low that of the accepted normal range of values 
for the population as a whole. In the past there 
has been no obvious explanation for this. It was 
a long 


period could cause subtle changes in the pulmo- 


not realized that cigarette smoking over 


be manifest as overt 
These 


that one must evaluate the smoking history of the 


nary tissue that would not 


clinical pulmonary disease data indicate 
subject when measuring his pulmonary function. 


—M. J. 


The Adaptive Changes in the Immediate Post- 
natal Period, with Particular Reference to 
Respiration. P. Kariserc*. J Pediat, May, 1960, 
56: 585-604. (*Karolinska Sjukhuset, Stockholm, 
Sweden) 
An outline is given of the adaptive changes in 

the immediate postnatal period with particular 

reference to respiration. The period of time has 
been limited to 1 to 2 minutes after the delivery 
because at least half of the adaptive changes seem 
to have begun within that time. The remainder 
progress in a decelerating fashion and continue up 
to a few days of age. The key change in the respir- 
atory adaptation to extrauterine life is the aera- 

Inspiration of the first breath 

seems to be the main contribution to the aeration 


tion of the lungs 


of the alveoli; however, there are several possible 
M. J. 


supporting mechanisms 


The Assessment of Respiratory Function: Sur- 
vey of the Problem. W. M. Arnort*. Brit J Dis 
Chest, April, 1960, 54: 106-112. (*U. of Birming- 
ham, England) 

This issue consists entirely of a symposium by 
distinguished experts on “Disordered Pulmonary 
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the Faculty 
This 


1uthor surveys briefly the assessment of respiratory 


he ld under the 
of Medicine of the University of Birmingham 


unction 1uspices ol 


function, and outlines the ways in which it may be 


altered by disease The developme nt of dynami 


studies was for a time handicapped by the inade- 
quacy for this purpose of the Benedict-Roth type 
This is due to the inertia of the 
fact that the 
of the order of 1 cycle per 
gross during 
These difficulties have 
spirometer designed by 
4 further devel- 
volume/time 
This 


has culminated in a very useful simple device de- 


spirometer 


moving parts and the apparatus has 


i resonance frequency 


second which imposes inaccuracy 


rapid breathing been suc- 
cessfully overcome by the 
Bernstein and co-workers in 1952 
opment was the measurement of the 
characteristics of a single maximal breath 
veloped by Wright which is essentially an anemom- 


eter through which the patient expires as fast as 


1 needle on its dial moves to the max- 
This is termed the peak 
flow rate. The Wright Airmed 
London, W. 1) represents 


test of ventila- 


he can while 
mal velocity attained 
expiratory meter 


Ltd., 16 


perhaps the 


W imzmore St., 


sensitive single 


most 
s within the competence of the 


behind dif- 


simple 


tory capacity that 


busv cliniman Fortunately, the theory 


Tusion measurement is susceptible to some 


itions. The discovery of a patient who has 
| unsaturation, but whose ial blood has 
reduced CO 


diagnostic of a 


content, is practically 


defect. This 


arterial unsaturation due to 


1 normal or 
diffusion contrasts 
sharply with states of 
ilveolar 


cetera n which 


blood 


hypoventilation (eg. emphysema, et 


carbon dioxide tension of the 


arterial is elevated 


It is not only very helpful to be able to make 


ropriate measurements of respi function 


is essential to be able to do so in a wav that 


conomical of apparatus, time, and assistance 


tha eason there is included in the Symposium 


1 contribution on the organization of a respiratory 


laboratory which will enable people to get the 
maximum of information with a minimum of effort 
This will show that with 
suitable 


blood gas 


ipparatus consisting oO! a 
Wright airflow meter, a 
Van Slyke, Haldan« 
ometric), and a gas analyzer (Haldane ty; 
Microscholander), and the yility 

punctures 


uv be 


spirometer 


inalyzer 


or sper 


a great deal of useful informa- 
acquired The fact tha ten 
blood is identical 


tension enables 


systemic arterial witl 


the alveolar CO in analy- 


ur to be used as an indi ation of 
A simplified method of doing 
Campbell and Howell, 


further in this 
to make it the sort 


tension 
this h 
und 1 


simplici bids fair 


hee n de v ised by 
described 


of valu 
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measurement in respiratory disease that the blood 
sugar is in diabetes mellitus or the blood urea is 
M. J. 


in renal disease 


Bisuor*. Brit J 
113-117. (*U. of 


Pulmonary Ventilation. J. M 
Dis Chest, April, 1960, 54 
Birmingham, England) 

The earliest 
of the 


studies relating to the ventilation 
measurements of the static lung 


with the vital capacity. Al- 


lungs were 
volumes, beginning 


lung volumes are frequently 


an be no doubt that, in the past, 


static 


though the 
me asured, there 
too much attention has been paid to them in pro- 
useful information they 


portion to the provide 


Supplying, as they do, only a gross description of 
largely describe 


Neverthe- 


less, their measurement has some place in the as- 


the dimensions of the lungs, they 


the anatomy rather than the function 
lungs, and 
value in following 


individual 


sessment of the effect of disease on the 


they are probably of greatest 


the course of a disease process in an 
Disturbances of pulmonary ventilation are found in 
many types of lung disease and in disorders affect- 
muscles and their controlling 


ing the respiratory 


nerves. The volume of ventilation and its distribu- 


tion are easily studied, and give information 
which 


ten essential in the 


M. J 


quite 
may be of diagnostic value and which is of- 
control of treatment 
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Ventilation and Ventilatory Mechanics in the 
Newborn: Methods and Results in 15 Resting 
Infants. P. R. Swyer*, R. C. Reman, and J. J 
Wrartcnt. J Pediat, May, 1960, 56: 612-622. (*U 
of Toronto, Ontario, Canada 
4 method is described for the 

hanics of respiration in the newborn by measuring 


study of the me- 


simultaneously the pressure in the esophagus and 
Figures are given for 15 normal 
tidal and 


iirway 


the air-flow rate 


newborn infants for minute volumes 


lung compliance, 


und =the 
summary )—M. J. 


resistance, air-flow rates, 


mechanical work of breathing (authors’ 


The Rebreathing Method of Estimating Ar- 
terial Mixed CO, Tension. 
J. M. and J. B. L. Howe... Brit 
J Dis Cheat 1960, 54: 137-138 *Middle 
sex Hosp 


and Venous 

April 
London England 

The interpretation of « hanges in Peo, is so un 
equivocal and clinically significant that the meas- 
urement would be as commonplace in practice as 
the blood urea were it not for technical difficulties 
The authors noted that the rebreathing of any 
for | 


CO, mixture from 0 to 100 mm. Hg lls min 


utes produced a Peo, of the same order as that re 
quired to obtain a plateau. In fact a plateau could 
I 


be obtained by 1) rebreathing any O:, air, or 


| 
i 
irterial 
son of 
that of 
sis of alveolar 
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CO, 


minutes; (2 


a Peo, of 0-100 mm 


3 minutes; (3 


Hg. for lly 
rebreathing 


mixture with 
waiting 2 
from the same bag. They further noted that analy 
sis of the bag during step (3) at 20 seconds gave a 
Peco, insignificantly higher than that of the pla 
teau. The necessity for a rapid CO, analyzer was 
thus removed. The recommended procedure for es- 
timating mixed venous Peo, is as follows: (1) Fill 
(2) Rebreathe for 90 sec 
If the tidal volume is small, partly empty 


a bag with 149-2 |. of 
onds 
the bag (without disconnecting it from the pa 
tient) until the bag is approximately half emptied 
(3) Wait 2 minutes. (4) Re 
whichever is 


by each inspiration 
breathe for 20 seconds or 5 breaths 
longer). (6) Analyze by any convenient method 
and the Pco, of the bag can be considered to equal 
mixed venous Peo, . Comparison with arterial Poo, 
measurements can be made by subtracting 6 mm. 


Hg.—M. J 
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MICROBIOLOGY AND IMMUNOLOGY 


A Study of the “Anonymous” Mycobacteria. 
J. Marxs* and D. R. Trotiope. (*Public Health 
Lab. Service, Cardiff, Wales) 


I. Introduction; Colonial Characteristics and 
Morphology; Growth Rates; Biochemical Tests. 
Tubercle, February, 1960, 41: 51-62 

For the 


unclassified 


purpose of the present investigation, 


mycobacteria were 
defined as bacilli 


from tubercle bacilli which had been isolated from 


(“anonymous”) 
acid- and alcohol-fast distinct 
human morbid material. The colonial characteris- 
tics and morphology, together with certain cultural 
studied of 114 
strains obtained from sputum. The collection was 
divided 
edly 
group 
rated from other pathogenic strains for separate 


and biochemical properties, weré 
“pathogenic” strains isolated repeat- 


once A 


was 


into 


and “casual” strains isolated only 


associated with pneumoconiosis sepa- 
analysis. One-third of the casual strains and slightly 
half of the 


from tubercle bacilli in their pigmentation. Also of 


more than pathogenic strains differed 


diagnostic value were emulsifiability, cell length, 


and the 


tural 


degree of cord formation in certain cul- 


conditions. The cultural and biochemical 


procedures found most useful to distinguish the 
unclassified mycobacteria and tubercle bacilli were 

egg and the 
and None 


were adequate to distinguish pathogenic and casual 


subculture at 25° C. on medium, 


arylsulphatase, catalase, niacin tests 


strains of unclassified mycobacteria. It is not yet 
possible to distinguish pathogenic from casual un- 
classified mycobacteria by any means other than 
that which defines the two types, i.e., the frequency 
basis 


of isolation. It can be said, however, on the 


of the present study, that photochromogens are 


like ly to be 


chromogens or rough granular nonchromogens are 


acting as pathogens, whereas scoto- 
likely to be casual strains; also, that nonchromo- 
gens that grow slowly or have weak catalase ac- 
tivity are frequently pathogenic 


Il. Drug Sensitivity; Pathogenicity; Hypersen- 
April, 1960, 41: 127-132 
The susceptibility of unclassified (anonymous) 


sitivity. Tubercle 


mycobacteria to various antituberculous drugs was 
determined in order to find reactions helpful in 
their recognition and, also, as a guide to possible 
streptomycin, 
isoniazid, viomycin, and cycloserine varied. All of 
the strains examined were PAS (ly 
per ml.), pyrazinamide (40, per ml.) and, except 
for photochromogens, thiosemicarbazone (10y per 
ml.). Most photochromogens had a limited degree 
of virulence for guinea pigs, a property absent in 


chemotherapy. Susceptibility to 


resistant to 


typical scotochromogens and present in only a mi- 
nority of nonchromogens. In the last group, viru- 
lence for guinea pigs was partially correlated with 
probable pathogenicity for man, low catalase ac- 
tivity, slow growth, and resistance to the lethal ef- 
fect of acid 
described which may be helpful in distinguishing 
bacilli 
This reaction is based on the response to intrader- 
mal injections of killed tubercle bacilli and unclas- 
sified mycobacteria in a guinea pig sensitized to 
bacilli. The human tubercle bacilli 
duced strong reactions 24 to 28 hours after injec- 
unclassified pro- 
duced relatively trivial lesions usually limited to 


A skin reaction of hypersensitivity is 


unclassified mycobacteria from tubercle 


tubercle pro- 


tion, whereas the mycobacteria 


erythema and some edema. 


Ill. Problems of Classification and Diagnosis; 
Practical Recommendations: pp. 133-142 

In 1957, 32,514 samples of sputum and 5,970 
samples of gastric contents were cultured and gave, 
respectively, 5,955 and 370 results positive for my- 
isolated 


cobacteria. Unclassified mycobacteria were 


from 38 
made for identifying unclassified mycobacteria in 


patients. Practical recommendations are 
diagnostic work. It is suggested that initial cultures 
may be adequately screened by a combination of 
microscopic examination, exposure of the primary 
culture and a subculture to light at 37°C., 
for resistance to thiosemicarbazone, and subculture 
at 25°C. Supplementary tests recommended in dif- 
ficult cases are 


a test 


the niacin test and the test for cord 


formation in Dubos-plasma medium. Also helpful 


are the general pattern of susceptibility to anti- 
tuberculous drugs, the peroxidase test, the catalase 
test on growth occurring on isoniazid medium (5y 
per ml. or more), and the arylsulphatase test. 

M. J. 
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Periodic Acid—Schiff (PAS) Staining of “Atypi- 
eal” Mycobacteria and Tubercle Bacilli. A 
Csm.ac*. Tubercle, February, 1960, 41: 63-67 
(*Postgraduate Med. School, London, England) 
The production of PAS-positive material in the 

of 24 strains of M. tuberculosis 


bovine), 37 strains of 


(human or 
unclassified (“atypical’’) 


mycobacteria, and 1 strain each of M. tuberculosis 
avium, M. smegmatis, M. phlei, M 
M. fortuitum were studied. The 


strongly PAS-positive after 14 to 17 days’ growth 


marinum, and 


cells were most 


in Kirschner medium, and less positive in Léwen- 


The photochromogenic and 


stein-Jensen medium 


unclassified mycobacteria were 
PAS-positive 


this difference 


scotochromogenic 


much more strongly than the re- 


maining strains, and was most 


clearly seen in Kirschner medium. In conclusion, all 
mycobacterial species have not been tested and the 
number of strains tested is as yet insufficient to 
assess the true value of the PAS stain for purposes 


of classification —M. J. 


Factors Influencing the Activity of BCG in the 
Process of Freeze Drying. 8S. L. Rosenrna.* 
ind E. H. Wiurston. Acta Tuberc Scand, No. 2 
1960, 38: 140-152. (*U. of Illinois, Chicago) 
Freeze-dried BCG should be 

is the standard method for distribution of the 


adopted univer- 
sally 
vaccine because tests for sterility virulence, and 
potency can all be completed before the vaccine 
is distributed (usually 6 months), resulting in a 


There 
are many acceptable adjuvants, depending upon 


highly standardized and uniform vaccine 


the concentration of vaccine desired. For room or 


incubator storage, vacuum sealing with residual 


moistures of approximately 1 per cent is essential 
The 25 to 50 per cent survival after drying may be 
readily compensated by adjusting the dose, but a 
higher survival rate would be desirable. In a study 
of the several enzyme systems of the organism in 
the liquid, frozen, and dried states, it was found 
altered only 


that catalase and urease activity were 


slightly in the processing, whereas endogenous 


respiration and nitrogen reductase activity were 


depressed more and in varying degrees by drying 
It is postulated that freeze drying acts more or 
less directly on enzyme systems, depressing their 
Theoretically, the 


of a strain of organisms can be 


activity differentially stability 


maintained better 


in the freeze-dried state. Thus far a comparison of 


the standard potato seed (193 generations) and 


(46 generations) reveals no de- 


tectable differences 


freeze-dried seed 


W. J. Srernincer 


A Comparison of the Virulence in Guinea-pigs 
of South Indian and British Tubercle Bacilli. 


D. A. Mrrentson*, J. G. A. L. Bratt. 
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J. B. T Suppaian, and M. C 
Lancaster. T'ubercle, 1960, 41: 1-22 
(*Postgraduate Med. School, London, England) 
Cultures of tubercle bacilli were obtained from 
83 South Indian and 29 British patients with roent- 
evidence of had 
than 2 weeks of chemotherapy. All 


February, 


genographic tuberculosis who 
not had more 
of the 


streptomycin 


cultures were susceptible to isoniazid and 
The 


cultures was investigated in 5 series of experiments 


guinea pig virulence of these 


As assessed by scores, guinea pig mortality, and 


culture of guinea pig spleens, the virulence of the 
Indian cultures was on the average lower than that 
of the British cultures 


wide range of virulence, about 30 per cent being 


The Indian cultures had a 


as virulent as British cultures, while the remainder 


were less virulent M. J. Smau 


EXPERIMENTAL PATHOLOGY 
Acid-fast Bacilli Other than M. Tuberculosis 

Isolated from Patients with Pulmonary Tuber- 

culosis and Experimentally Infected Guinea 

Pigs. I. (in Japanese). K. Toyvama*. Kekkaku, 

June, 1960, 35: 409-413. (*Hosp. of the Kitasato 

Institute, Tokyo, Japan) 

The writer isolated acid-fast bacilli other than 
M. tuberculosis 53 times from human and 8 times 
from animal specimens. They were most frequently 
isolated from resected lung (15 per 
cent), and less frequently from sputum (0.46 per 


specimens 


cent), laryngeal swabs, or gastric lavages (0.2 per 
cent). Half of the bacilli were chromogenic and the 
nonchromogenic; the chromo- 


remainder were 


genicity of the bacilli had no relation to the test 
material. The colonies were mostly S-shaped. The 
findings in the patients 
whom nontuberculous acid-fast bacilli were isolated 


roentgenographic from 
were varied in nature and extent; Ys had cavities 
Although nontuberculous bacilli 
isolated from the resected lung specimens, it was 


acid-fast were 


not mentioned whether M. tuberculosis was simul- 


taneously isolated from the same material 


I. TaTeno 


Inactivation of Isoniazid in Rats. Its Influence 
on Antituberculous Chemotherapy in This 
Animal (in French). F. Grumsacn*, J. Grosser, 
and G. Canetti. Ann Inst Pasteur (Par), April, 
1960, 98: 642-655 


France) 


(*Pasteur Institute, Paris, 
In the 


first, the existence of isoniazid inactivation in rats 


Two series of experiments are described 


is studied and the degree of this inactivation is 
de te rmined by means of assays of active isoniazid 
inimals treated with various doses 


n the serum of 


ABSTRACTS 


PAB 
(p-aminobenzoic acid). The inactivation of isoni- 
marked in rats: 3.5 mg. per kg. of 
isoniazid alone do not produce demonstrable isoni- 


of isoniazid alone or isoniazid plus PAS o1 


azid is very 


izid blood concentrations: but higher doses—7-8 
mg. per kg. and 15 mg. per kg 
blood concentrations. The addition of PAS or PAB 


with 


vield measurable 


(both drugs displaying competitive activity 
affords higher isoniazid 


In the 


isoniazid for acetylation) 
blood concentrations than isoniazid alone 
second series of experiments, the bacteriologic and 
anatomic results of the treatment of tuberculosis in 
rats with various doses of isoniazid alone or isoni- 
azid plus PAS or PAB were studied. An isoniazid 
dose of 3.5—4 mg. per kg. produced no demonstrable 
blood concentrations, and the therapeutic results 
were nil. If the isoniazid doses were increased (to 
7-8 mg. per kg. and 15 mg. per kg.), or if PAS or 
PAB were added, the results were markedly im- 
A close correlation exists between active 
the 


these treatments and the observed results 


proved 


isoniazid blood concentrations in course of 


V. Lerres 


Cortisone and Irradiation. C. Berpats*. Dis Chest, 
June, 1960, 37: 621-626. (*Dept. of Pathology, 
Fort Detrick, Md.) 

In a study (1957) lung lesions were 
studied in both irradiated noncortisone-treated and 
rats. In the present 
given to the irradi- 


to study 


previous 
irradiated cortisone-treated 


investigation, cortisone was 
ited 
whether the 
for the 


pairment found so frequently. It 


nonirradiated rats in order 
pharmacologic agent 


necrosis, hemorrhage, and 


and 
is responsible 
im- 
that 
irradiation reinforces the injurious effects of corti- 


vascular 
was found 


sone at the level of the lung parenchyma. Whereas 
cortisone prevents pulmonary infection, it produces 
liquefaction of the lung paren- 
as a hemorrhagic 


necrosis and/or 


chyma. Cortisone seems to act 


Large daily doses of cortisone for a 
impair the capillary function and pro- 


Rourr 


gent per sé 
long time 
duce arteriosclerotic lesions—E. A 


Emphysema, Soot, and Pulmonary Circulation. 
Macroscopic Studies of Aging Lungs. C. P. 


Overr*. JAMA, April 30, 1960, 172: 1991-1998 

(*Tulane U., New Orleans, Louisiana) 

Two hundred lungs obtained from persons who 
died of diseases other than pulmonary tuberculosis 
were fixed in the inflated state to permit study 
of the relation between emphysema and deposits 
of soot. Chronic emphysema usually develops in 
small areas of trapped parenchymal soot deposits 
It is manifested by abnormal fenestration in the 
and by an increased diameter of 


alveolar septa 


the alveolar ducts, seemingly due to “relaxation” of 


their spiral musculature. Emphysema, therefore, 


can be explained to be a result of tissue de- 


fects and disarraying mechanical forces. Precapil- 
lary vessels are found to protrude into the lumina 
of the alveolar ducts; this is most conspicuous at 
points where the vessels pass over certain ridges 
This 
pul- 


of spiral musculature of the alveolar ducts 
Riley’s that 


monary vessels traverse a boundary from the low- 


finding supports theory small 


pressure area existing outside the air passages to 
a higher pressure area such as normally exists inside 
the air passages. In addition, the lung has a semi- 
shunt vascular structure in the periphery of lobes 
which is believed to be related to rapid changes 


in blood-flow requirements —H. 


Cultured Human Respiratory Epithelium: Its 
Use in the Comparison of the Cytotoxic Prop- 
erties of Local Anesthetics. G. Corssen* and 
C. Auten. Anesthesiology, No. 3, 1960, 21: 237 
243. (*U. of Texas Med. Branch, Galveston) 
Tissue culture techniques were used to study the 

effects of drugs upon cell function as well as to 

compare the toxic properties of local anesthetic 
drugs. The method and materials are described in 
detail. The ciliary beat of human ciliated respira- 
of cell 
activity. The changes in beat, such as acceleration, 


tory epithelium was utilized as an index 
deceleration, arrest, or disturbance of coordination, 
The anesthetics studied 
chloroprocaine, lidocaine, tetracaine, and dibucaine 


are noted were procaine, 
Procaine, chloroprocaine, and lidocaine showed the 
lowest toxicity and broad-spectrum effectiveness, 
cell Tetra- 


caine and dibucaine showed the highest toxicity, 


and resulted in no permanent injury 
with cocaine being a drug midway between the pro- 
caine and tetracaine groups. Drug action resulting 
in ciliary arrest and eventual complete recovery 
of ciliary motion was twice as rapid with chloro- 
procaine and lidocaine as compared to procaine, co- 


caine, tetracaine, and dibucaine—E. SHapart 


Serum Proteins in Pulmonary Tuberculosis. G 
DuoresHwarker*, M. Kuunpxar, T. 
SUBRAMANIAN, and R. ViswanaTHan. Jndian J 
Chest Dis, April, 1960, 2: 128-134. (*U. of Delhi, 
India) 

Paper electrophoretic studies showed a signifi- 
cant lowering of the albumin and an increase of the 
the alpha-2 globulin fraction in patients with pul- 
monary healthy 
controls. The ratio of albumin to alpha-2 globulin 
fraction is also very much reduced in tuberculosis 


tuberculosis as compared with 


These changes can be correlated with the progress 
A. Rourr 


of the disease E 


ercuin re 


is discussed that this latter 
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Misleading Sputum Cartor A. Tuomas 
ind F. J. Gusss. J Clin Path, May, 1960, 13: 261 
263. (*Guy's Hosp England) 
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und R. L. 
1960. 106 
School of Hyg 
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CARADY 
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Baltimore 
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PUBLIC HEALTH AND EPIDEMIOLOGY 


Hygienic Studies of Aerosol Apparatus (in Ger- 


man ) Wien Klin Waci May 6, 
1960 (*Universitatsklinik fiir Hals- 
Nasen- und Ohrenkrankheiten in Wien, Austria) 
Bacteriologic examinations of aerosol equipment 
ot 


Ww 


79> 
is 


Cancura* 


326-327 


1s used in hos} itals showed the presence bac- 


By 


mouthpi ces 


in the glass mouthpieces special con- 


struction of the tube of the Se \curva- 


ture of the tube in a sharp angle Pe the aerosol 


current is slowed down so that the bacteria not 
the 
be 


LEINER 


ire 
Howe ver, the 


removed by it from glass wall 


should sterilized 


G.C 


mouthpieces every in- 


halation 


Some Ramifications of Air Contamination. J. H 
Lupwic*. Public Health Rep, May, 1960, 75: 413 
419. (*R. A. Taft Engineering Center, 
USPHS.) 


Sanitary 


Ghana in 1957. 
April, 1960, 41 
Headquarters 


Tuberculin in 
B. P. W. Kocu*. Tube 
123-125. (*Tuberculosis 
\ ra, Ghana) 
A tuber 
rl 


during 1957 
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Survey 
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Services 
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t 45 
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tested a 
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the 
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Need Time’? 


Buy it packaged—ready to use! 


Yes, you can buy time, buy it in every package of Kodak Blue Brand or Royal Blue—films that give you 
better, more informative radiographs fewer time-wasting retakes. ¢ And the biggest time-buy of 
all is the Kodak X-Omat processing system each sheet of Blue Brand or Royal Blue Film processed 


to perfection, dry and ready to read, in just 7 minutes from the instant it enters the unit 


EASTMAN KODAK COMPANY ® Medical Division ¢ Rochester 4, N.Y. 


Kodak X-Omat Processor, M3 « Fully automatic 
occupies less square footage than a hospital bed 
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THE AMERICAN REVIEW 


WERS 


COMPLETE CASE 
*** FINDING SERVICE 


lk 


For more than 25 years Powers has been 
relieving TB case-finding projects of all tech- 
nical problems. Our technicians work to your 
schedule with units that can handle as many 
as 200 chest x-rays per hour. We deliver fully 
processed x-rays, with a viewer, to sponsor’s 
roentgenologist. Long experience and large 
volume make Powers X-ray Service both 
economical and efficient. 


Available in either full size roll paper method 
or 70 mm photofluorographic method. Write 
before you plan a TB case finding project. 


ECONOMICAL 
X-RAY 
PAPER 


You can have high quality radiographs at less 
than half the usual cost with Powers X-ray 
Paper. Used by leading hospitals for over 16 
years. Powers X-ray Paper is available in 
standard sheet sizes, or perforated rolls for 
use with the Powers Magazine Cassette. 
Write for complete information. 


POWERS X-RAY PRODUCTS, INC. 


Glen Cove, Long Island, N.Y. 


OF RESPIRATORY DISEASES 


POSITIONS AVAILABLE 
AND WANTED 


RATE $3.50 per insertion for 25 words or less; additional 
words—15 cents each. Bold face semi-display $5.00 per in- 
sertion for 25 words or less; additional words—20 cents 
each. Box number—75 cents extra. Remittance should 
accompany copy and be sent to: The American Review of 
Respiratory Diseases, 280 Madison Ave., New York 16, 
¥. 


WANTED: Chest disease physician to supervise resi- 
dents in a 300 bed university affiliated VA pulmonary 
disease hospital. Ability and interest in research and 
teaching preferred. Faculty appointment. Apply to Dr 
A. Renzetti, Chief of Medicine, VA Hospital, Baltimore 


18, Maryland. 


PULMONARY DISEASE SERVICE—Two Staff 
Physician positions available on a 225 bed Chest Service 
with active medical, surgery, and pulmonary functions. 
Salary from $10,635 up to $17,000 p.a., depending on 
qualifications and experience. Living quarters available 
on station at moderate cost. Liberal retirement, vaca- 
tion and sick benefits. Requirements: American citizen- 
ship, graduate of a class A medical school, and a State 
board license. Address inquiries to the Manager, VA 


Center, Martinsburg, W. Va. 


WANTED: RESIDENTS IN PULMONARY DIS 
EASES for July 1, 1961 in a 600 bed hospital in the 
Ozarks; fully certified; excellent facilities; research and 
teaching program; generous salary. Write: Charles A 
Brasher, M.D., Superintendent and Medical Director, 
Missouri State Sanatorium, Mt. Vernon, Missouri 
Applicant must be in possession of E.C.F.M.G. or a 


Provisional Certificate 


NEEDED: Physician, Pulmonary Disease Service, in 
800 bed general hospital located in the Heart of Texas. 
Must be citizen of United States. Salary to $15,789 
depending on qualifications, plus fringe benefits, in 
cluding payment of travel and transportation expenses 
Cooperative, progressive, professional staff. Comfort 
able nonhousekeeping or housekeeping quarters avail 
able on spacious grounds Excellent recreation facilities 
at hospital and in vicinity. Good schools. Apply L. M 


Cochran, M.D., Manager, VA Hospital, Temple, Texas. 
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BACTO-LATEX 


0.81 MICRON 
Product of Dow Research and Difco Standardization 


¢ Bacto-Latex 0.81 micron is characterized by uniform particle size, batch 
reproducibility and biological inertness. 


q Ann inert carrier for use in clinical and investigational tests including 


RHEUMATOID ARTHRITIS INFLAMMATORY DISEASES 
TRICHINOSIS LEPTOSPIROSIS 


q¢ Recommended for Rheumatoid Arthritis Tests of Singer and Plotz and 
modifications. 


Literature available on request 


DIFCO LasorarTories 


DETROIT 1, MICHIGAN USA 


BIOLOGICS CULTURE MEDIA REAGENTS 


A SECOND EDITION 
The Protection 
of the Nurse and 
other hospital workers 
Against Tuberculosis 
F.AH. SIMMONDS, MA, MD, DPH 
Physician and Medical Director, 
Clare Hall Hospital, Middlesex 


COMPLETELY REVISED 
FOR THE () IGE WITH ADDITIONAL MATERIAL 


@ Roll labels @ Red-bordered labels 
@ Fanfold labels @ Parcel Post labels 96 PAGES + ILLUSTRATED 
Order through any bookseller 
© Shipping labels © Air Mail odin 
See your stationer for Eureka stock labels. For your 
special requirements, please write... . THE — 4 


ee. EUREKA SPECIALTY PRINTING CO. TAVISTOCK SQUARE, LONDON WC1, ENGLAND 
SCRANTON 1, PENNSYLVANIA 


SIMPLIFIES TUBERCULIN TESTING 
STERNEEDLE*’ GUN 


The Automatic TB Case-Finding Device 
for the Heaf TUBERCULIN TEST 


The STERNEEDLE gun is an improved multiple puncture 
apparatus for rapid intradermal tuberculin testing. Based on 
the Heaf principle of multiple puncture, six needles 
contained within the STERNEEDLE cartridge mechanically 
and painlessly penetrate the skin through a previously 
applied film of concentrated PPD. Needle puncture and 
withdrawal is automatic. 
ADVANTAGES... 

®@ Four (4) times faster than Mantoux. 

®@ Faster and more reliable than Patch test. 

® Performs up to 400 tests per hour. 

® Detects reactors to 5 TU Mantoux and some 100 TU reactors. 


® No dressing required. 
® Accurate interpretation, without measurement. 
Averages 250 readings per hour. 
® Each test is uniform—puncture of 1 mm. depth 
and needle withdrawal is automatic. 
® No special skill required. 
® Painless. Ideal for testing children. 
® Eliminates hazardous and uncertain flame sterilization. 
NAUGHT is used for the STERNEEDLE test. Avail- 
able in 1 ce vials (sufficient for os mony os 200 ® Disposable needle cartridges ELIMINATE CROSS-INFECTION. 
® Low cost STERNEEDLE cartridges may be resterilized. 


Procedure for STERNEEDLE TUBERCULIN TEST: 


Top, lteft...Slip needie cartridge on guh with 
plastic applicator. Remove applicator. 


Top, right...Place @ drop of tuberculin PPD on 


cleansed forearm. 
Bottom, left...Piace gun on drop of tuberculin > he THE Cray CORP. 


PPD. Pressure and release of handle automati- SD 
cally triggers and retracts the needies. 266 South Dean Street, Englewood, New Jersey 
Bottom, right: Disposable needle cartridges and 

applicators may be washed and sterilized for Canada: Winley-Morris Co., 4700 Prince of Wales, Montreal 
reuse, if desired. *Trademark. Pat. Pend. 
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